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PYRROLO-DIHYDROISOQUINOLINE DERIVATIVES AS PDEIO INHIBITORS 

Field of application of the invention 

The invention relates to the use of a certain structure-element as an integral part of the overall 
staicture of pyrrolodihydroisoquinoline compounds, which inhibit PDEIO and can be used in the 
phanmaceutical industry for the production of phainmaceutical compositions. 

Known technical background 

The International applications WO 02/48144. WO 03/014115. WO 03/01411 6. WO 03/0141 17 and 
WO 03/051877 disclose pyrrolodihydroisoquinoline derivatives with PDEIO inhibitory activity. Said 
Intemational applications are incorporated by reference Into the specification of the present Invention 
in their entirety for ail purposes. 

The European application EP 1250923 discloses the use of selective PDEIO inhibitors in general, and 
papaverine in particular, for the treatment of certain neurologic and psychiatric disorders. 
Said European application is incorporated by reference into the specification of the present invention 
In Its entirety for all purposes. 

Additionally, the US application US 2003/0008806 lilcewise disclose the use of selective PDEIO 
Inhibitors in general, and papaverine in particular, for the treatment of certain neurologic and 
psychiatric disorders; said US application is Incorporated by reference into the specification of the 
present invention In its entirety for all purposes. 

Yet additionaliy, the US application US 2003/0018047 also dlsciose the use of selective PDE10 
inhibitors in general, and papaverine In particular, for the treatment of certain neurologic and 
psychiatric disorders; said US application is incorporated by reference into the specification of the 
present invention in its entirety for all purposes. 

The US patent US 5965575 discloses pymolodihydroisoquinoline derivatives as 5HTib antagonists. 
The International application WO 03/000269 disclose the use of PDE10A inhibitors for ttie treatment 
of neurodegenerative diseases, especially Paridnson's disease. 

Description of the invention 

It has now been found that the staicture-eiement per se, which is specified in greater details below, as 
well as its use as integral part of the overall structure of compounds, which inhibit PDEIO. differ 
profoundly from prior art. Thus, said novel structure-element differs from prior art by unanticipated, 
sophisticated and originative structural features and its Inherent, surprising and particulariy 
advantageous function as integral pari of the overall staicture of compounds which Inhibit PDEIO. 
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In a first aspect, the present invention provides structufe-activity principles for use In the design of 
PDE10 inhibitors of the pyrrolodihydroisoquinoline dass with surprising and particularly advantageous 
properties. 

In a more detailed aspect, the present invention provides structure-activity principles for use in the 
design of PDE10 inhibitors of the pyrTolodihydroisoquinoline class with improved effectiveness and/or 
improved selectivity. 

Thus, a special aspect (special aspect A) of the present invention is the use of a structure-element of 
thefonnulaX 




In which 

R1 is halogen, nitro, 1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxy-2-4C-alkoxy, 3-7C-cycloaikoxy or 3-7C- 

cydoalkylmethoxy, 
R2 is 1 -4C-alkoxy or halogen, 
R3 is hydrogen or 1 -4(>^lkoxy, 
R4 is hydrogen, 
R41 is hydrogen, 
R5 is hydrogen or 1 -4C-alkyl, and 
R51 is hydrogen or 1 -4C-aikyl, 
or 

R4 Is hydrogen, 

R41 is hydrogen, 

RS is 1-4C-alkoxycarbonyl, and 

R51 Is hydrogen, 

or 

R4 Is hydrogen, 
R41 is hydrogen, 
R5 is cyano, and 
R51 is hydrogen, 
or 

R4 and R5 together form a 3-4C-alkylene bridge and R41 and R51 are both hydrogen, 

R6 is 1-6C-alkyl, amino, fomnyl, or 1-4C-alkyl substituted by R61 , in which 

R61 is 1-4C-alkoxycarbonyi, carboxyl, 1-4C-alkoxy, hydroxyl, halogen or -N(R611)R612, in which 

R611 is hydrogen, 1-4C-^lkyl, 3-7C-<ycloaIkyl or 3-7C-cycloalkyM-4C-alkyl, and 
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R612 is hydrogen or 1-4C-alkyl, or 

R611 and R612 together and \Mth inclusion of the nitrogen atom to which they are bound form a 
radical Het1, in which 

Het1 is a 5- to 7-membered saturated heterocyclic ring radical comprising one nitrogen atom, to 
which R611 and R612 are bound, and, optionally, one further heteroatom selected from a group 
consisting of nitrogen, oxygen and sulfur, and optionally substituted by R613 on a ring nitrogen atom, 
in which 

R613 is 1-4C-alkyl. 3-7C-cydoallcyl. 3-70cycloail(yi-1-4C-alkyl, hydroxy-2-4&-allcyl, 1-4C-alkoxy-2- 
4C-ailcyi. amino-2-4C-ailcyl, mono-ordi-1-4C-ailcylamfno-2-4C-ali<yl, fbnmyi, pyridyl or 
pyrimidinyi, 

R8 is q^no, or -C(0>-0R9. in which 

R9 is1-4C-allQrl; 

under the provisio, that, 

when R8 is -C(0)-0R9, in which 

R9is1-4C-allcyI. 

then R5 is other than hydrogen; 

as integral part of the overall structure of compounds which Inhibit PDE10. ... 

An embodiment of special aspect A of the present invention refers to the use of a structurs-element of 
the formula X 

in which 

R1 is halogen, nitro, 1-4C-allvl, 1-4C-all(oxy, 1-4C-alkoxy-2-4C-aIkoxy, 3-7C-cycioaikoxy or 3-7C- 

cycloalkylmethoxy, 
R2 is 1 •4C-alkoxy or halogen, 
R3 is hydrogen or 1 -4C-alkoxy, 
R4 is hydrogen. 
R41 is hydrogen, 
R5 is hydrogen or 1 -4C-aikyl, and 
R51 is hydrogen or 1 -4C-aikyl, 
or 

R4 Is hydrogen, 

R41 is hydrogen, 

R5 is1-4C-alkoxycarbonyl, and 

R51 is hydrogen, 

or 

R4 and R5 together form a 3-4C-aikyiene bridge and R41 and R51 are both hydrogen, 

R6 is 1-6C-aikyl, amino, fbrmyi, or 1-4(>alkyl substituted by R61 . in which 

R61 is 1-4C-alkQ}Qrcarbonyi, carboxyl, 1-4C-alkoxy, hydroxyl, halogen or -N(R611)R612, in which 

R611 Is hydrogen, 1^-alkyl, 3-7C-<ycloalkyl or 3-7C-(ycIoalkyl-1-4C-alkyl, and 

R612 is hydrogen or 1-4C-alkyl, or 
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R611 and R612 together and VMth inclusion of the nitrogen atom to which they are t>ound fbnnn a 
radical I-Iet1, in which 

Het1 is a 5- to 7-membered saturated heterocyclic ring radical comprising one nitrogen atom, to 
which R61 1 and R612 are txDund, and, optionally, one further heteroatom selected from a group 
consisting of nitrogen, oxygen and sulfur, and optionally substituted by R613 on a ring nitrogen atom, 
in which 

R613 is 1-4C-alkyl, 3-7C-cycIoalkyI, 3-7C-cycloalkyM-4C-allcyl, hydro)cy-2-4C-allqi. 1-4C-allcoxy-2- 
4C-ailcyi, amino-2-4C-alkyl, mono-or di-1-4C-alkylam!no-2-4C-allcyl, fonnnyl, pyridyl or 
pyrimidinyl, 

Fi8 is cyano, or -C(0}-0R9, in which 

R9 is1-4C-alkyl; 

under the provisio, that, 

when R8 is -C(0)-0R9, In which 

R9 is1-4C-alkyl. 
tlien R5 is other than hydrogen; 

as Integral part of the overall stoidure of compounds which inhibit PDE1 0. 

1- 4C-Alkyl represents a straight-chain or branched alkyi radical having 1 to 4 carit)on atoms. Examples 
which may be mentioned are the butyl, isobutyl, sec-bufyl, tert-butyi, propyl, isopropyl and preferably 
the ethyl and methyl radicals. 

2- 4C-Alkyl repres^its a straight-chain or branched allcyl radical having 2 to 4 carbon atoms. Examples 
which may be mentioned are the bufyl, isobutyl, sec-bu^, tert-butyl, propyl, isopropyl and preferably 
the ethyl radical. 

1-6C-Alkyl represents a straight-chain or branched alkyI radical having 1 to 6 carbon atoms. Examples 
which may be mentioned are the hexyl, isohexyl (4-methylpentyl), neohexyl (3,3-dimethylbutyI), 
pentyi, isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), butyl. Isobutyl, sec-butyl, tert-butyl, 
propyl, isopropyl, ethyl or methyl radicals. 

1- 4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a stralght-ohain or 
branched alkyI radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, 
isobutoxy, sec-butoxy, tert-buto)^, prx>poxy, Isopropoxy and preferably the ethoxy and methoxy 
radicals. 

2- 4C-Alkoxy represents radicals which, in additton to the oxygen atom, contain a stFalght-chain or 
branched alkyi radical having 2 to 4 carbon atoms. Examples which may be mentioned are the butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, propoxy, Isopropoxy and preferably the ethoxy radical. 

3- 7C-Cycloalkoxy represents cyclopropyloxy, cyclobutyloxy, cyclopentyioxy, cyclohexyloxy and cyclo- 
heptyloxy, of which cyclopropyio)^, cyclobutyloxy and cyctopentyloxy are prefenred. 
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3-7C-Cycloalkyl represents cyclopropyl, cyclobutyl, cydopentyl, cyclohexyl and cydoheptyl, of which 
cydopropyi, cydobutyl and c^dopentyl are preferred. 

3-7C-Cydoalkylmethoxy represents cydopropylmethoxy, c^dobutylmethoxy, cydopentylmethoxy, 
cydohexylmethoxy and cydoheptylmethoxy, of whidi c^dopropylmefhoxy, cydobutylmethoxy and 
cydopentylmethoxy are preferred. 

3-7C-Cydoalkyl-1-4C'alkyl represents one of the abovementioned 1^-alkyl radicals, which is 
substituted by one of the abovementioned 3-7C-cycloalkyl radicals. Examples which may be 
mentioned are the cyc!opropylmethyl« the (^clohexylethyl and the cydohexytmethyl radicals. 

1-4C-All^oxy-2-4C-alkoxy represents one of the abovementioned 2-4C-aIkoxy radicals, which is 
substituted by one of the abovementioned 1*4C-alkoxy radicals. Examples which may be mentioned 
are the 2-methoxyethoxy, 2-ethoxyeth6xy and the 2-isopropoxyethoxy radicals. 

1-4C-Alkoxy-2-4C-alkyl represents one of the abovementioned 2-4C-alkyi radicals, which is 
substituted by one of the abovementioned 1-40aikoxy radicals. Examples which may be mentioned 
are the 2-methoxyethyi and the 2-i8opropoxyethyl radicals. 

1^4C-Alkoxycarbonyl represents a radical which, in addition to the carbonyl group, contains one of the 
abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the methoxycarbonyl 
and ethoxycarbonyl radicals. 

3-4C-Alkylene is a straight-chain alkylene radical such as, for example, the trimethyiene (-CHrCHr 
CHr) or the tetramethylene (-CH2-CHrCHz-CH2-} radical. 

Halogen within the meaning of the invention is bromine and, preferably, chlorine and fluorine. 

Hydroxy-2-4C-alkyl stands for one of the abovementioned 2-4C-a!kyl radicals which is substituted by a 
hydroxyl group. Examples which may be mentioned are the 2-hydroxyethyl and 3-hydroxypropyl 
radicals. 

Amino-2-4C-alkyl stands for one of the abovementioned 2-4C-alkyl radicals which is substituted by an 
amino group. Examples which may be mentioned are the 2-aminoethyl and 3-aminopropyl radicals. 

In addition to the nitrogen atom, mono- or di*1-40a[kylamino radicals contain one or two of the 
abovementioned 1-4C-dlkyl radicals. Di-1-4C-alkylamino is to be emphasized and here, In particular, 
dimethyl-, diethyl- and dilsopropylamino. 

Mono- or Dl-1-4C-alkylamlno-2-4C-alkyl stands for one of the abovementioned 2-4C-alkyl radicals 
whidi Is substituted by one of the abovementioned mono- or di-1-4C-alkylamino groups. Examples 
which may be mentioned are the 2-dimethylaminoethyl and 3-dlmethylaminopropyl radicals. 
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Hetl refers to a 5- to 7-memberecl saturated heterocyclic ring radical comprising one nitrogen atom, to 
whicli R611 and R612 are bound, and, optionally, one further heteroatom selected from a group 
consisting of nitrogen, oxygen and sulfur, and optionally substituted by R613 on a ring nitrogen atom. 
Examples for Het2 include e.g. plperidin-1-yi, 4-methyl-piperldin-1-yl, 4-hydroxypiperldin-1-yl, 
morpholin-4-yl, pyrrolidin-1-yl, plperazin-1-yl, imidazolidin-1-yl, thiomorpholin-4-yl. homopiperidin-1-yl, 
homopiperazin-1-yl, 4-N-(1-4C-alkyl)-homopiperazln-1-yl or piperazlnyl substituted on a ring nitrogen 
atom by R613 14-N-(R613)-pipera23n-1-yl] such as, for example, 4-N-(1-4C-alkyl)-piperazin-1-yl, 4-N- 
(hydroxy-2-4C-alkyl)-fMperazln-1-yl, 4-N-{dimethylamino-2-4C-allqi4)-plpera2n-1-yl, 4-N-(3-6C- 
cycloalkyl)-piperazln-1-yl, 4-N-formyl-piperazln-1-yl, 4-N-(pyridln-4-yl)-plperazln-1-yl, 4-N-(pyrimldin-2- 
ylH>lperazin-1-yl or 4-N-(3-6C>cycloalkylnnethyl)-piperazin-1-yi. 

N-(1-4C-alkyl)-piperazinyl stands for the plperaan-1-yl radical substituted by one of the 
abovementioned 1-4C-alkyl radicals on the 4-N ring nitrogen atom. 

Constituents which are substituted as described herein may be substituted, unless othenvise noted, at 
any possible position 

Thus, the substltuents R1 , R2 and/or R3 may be attached, unless othenArise noted, at any position of 
the benzo moiety of the pymolodihydroisoquinollne ring. 

A subaspect (subaspect a1) of the special aspect a according to this invention worthy to be mentioned 
is the use of a structure-element of the formula X, 
in which 

R1 is halogen, nitro, I^C-alkyl, 1-4C-alkoxy, 1-4C-all<oxy-2-4C-alkoxy, 3-7C-cycloalkoxy or 3-7C- 

cycloalkylmethoxy, 
R2 is 1 -4C-alkoxy or halogen, 
R3 Is hydrogen or 1 -4C-Qlkoxy, 
R4 Is hydrogen, 
R41 is hydrogen, 

R5 is ethyl or, in parficular, methyl, 
R51 is hydrogen, 

R6 is 1-6C-alkyl, amino, fbrmyl, or 1-4C-alkyl substituted by R61, in which 

R61 is 1-4C-alkoxycarbonyl, cariDOxyl, 1-4C-alkoxy. hydroxy!, halogen or -N(R611)R612. In which 

R611 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkylor3-7C-cycloalkyl-1^C-alkyl, 

R612 is hydrogen or 1-4C-alkyl, or 

R611 and R612 together and with Inclusion of the nitrogen atom to which they are bound fonm a 
radical Hetl, In which 
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Hetl is a 5- to 7-membered saturated heterocyclic ring radical comprising one nitrogen atonn, to 
which R61 1 and R612 are bound. and» optionally, one further heteroatom selected from a group 
consisting of nitrogen, oxygen and sulfur, and optionally substituted by R613 on a ring nitrogen atom, 
in which 

Rei3 is 1-4C-alkyl, 3-7C-cycloallcyI, 3-7C-cycloall^yl-1^C-alkyl, hydroxy-2-4C'alkyl, 1^C-alkoxy-2- 
4C-alkyl. amino-2-4C-alkyl, mono-ordi-1-4C-alkylamino-2-4C-alkyl. formyl. pyridyl or 
pyrimidinyl, 

R8 Iscyano, 

as Integral part of the overall structure of compounds which inhibit PDE10. 

A subaspect (subaspect a2) of the spedal aspect A according to this Invention more worthy to be 
mentioned is the use of a structure-element of the fbnmula X, 



in which 


R1 


is halogen or 1-40alkoxy, 


R2 


is hydrogen, halogen or MC-alkoxy, 


R3 


is 1-4C-alkoxy, 


R4 . 


Ishydrogen, 


R41 


is hydrogen, 


R5 


is hydrogen, methyl or ethyl. 


R51 


Is hydrogen, 


R6 


is methyl, ethyl or methoxycaibonylethyl, 


R8 


is cyano, 



as integral part of the overall structure of compounds which inhibit PDE10. 

A subaspect (subaspect a3) of the special aspect A acconJing to this invention in particular worthy to 
be mentioned is the use of a structure-element of the fomiula Xa or Xb 




In which 

as a first altemative, 

R1 is chlorine or fluorine, 

R2 is hydrogen, 

R3 is methoxy or ethoxy, 

or, as a second altemative, 
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R1 is methoxy or ethoxy, 

R2 is hydrogen, 

R3 is methoxy or ethoxy, 

or, as a third alternative, 

R1 is chiorine or fluorine, 

R2 is methoxy or ethoxy, 

R3 is methoxy or ethoxy, 

or, as a fourth aitemative, 

R1 is methoxy or ethoxy, 

R2 Is chlorine or fluorine, 

R3 is methoxy or ethoxy, 

or, as a fifth aitemative, 

R1 is methoxy or ethoxy, 

R2 is methoxy or ethoxy, 

R3 is methoxy or ethoxy^ , . . 

R4 is hydrogen, 

R41. Is hydrogen, ... .... 

R5 is ethyl or, in particular, methyl, 
R51 Is hydrogen. 

R6 Is methyl, ethyl or methoxycart>onylethyi, 
R8 Is cyano, 

as integral part of the overall structure of compounds which inhibit PDE10. 

A subasped (subaspect a4) of the special aspect A according to this invention in more particular 
worthy to be mentioned is the use of a structure-element of the fonnuia Xa, 
in which 

R1 is methoxy, 
R2 is hydrogen, 
R3 Is methoxy, 
R4 Is hydrogen, 
R41 Is hydrogen, 
R5 is methyl, 
R51 is hydrogen, 

R6 is methyl or methoxycarbonylethyl, 
R8 is cyano, 

as integral part of the overall stmcture of compounds which inhibit PDE10. 

Another subaspect (subaspect b1) of the special aspect A according to this invention worthy to be 
mentioned is the use of a structure-element of the formula X, 
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In which 


R1 


IS ndiogGn or i-4u-aiKoxy, 


R2 


Is hydrogen, halogen or 1-4C-alkoxy, 


R3 


is 1-4C-alkoxy, 


R4 


is hydrogen, 


R41 


Is hydrogen. 


R5 


is methyl or ethyl, 


R51 


Is hydrogen, 


R6 


is methyl, ethyl or methoxycarbonylethyl. 


R8 


is-C(0)-0R9, In which 


R9 


ls1-4C-alkyl, 



as integral part of the overall stmcture of compounds which inhibit PDE10. 

A lurther subaspect (subaspect b2) of the special aspect A according to this invention more worthy to 
be mentioned is the use of a stmcture-element of the formulae Xa or Xb, 
in which 

... a&a first alternative, . 

R1 Is chlorine or fluorine, 
R2 Is hydrogen, 
R3 Is methoxy or ethoxy, 
or, as a second alternative, 
R1 is methoxy or ethoxy, 
R2 is hydrogen, 
R3 is methoxy or ethoxy. 
or, as a third alternative, 
R1 is chlorine or fluorine, 
R2 is methoxy or ethoxy, 
R3 is methoxy or ethoxy, 
or, as a fourth alternative, 
R1 is methoxy or ethoxy, 
R2 is chlorine or fluorine, 
R3 is methoxy or ethoxy, 
or, as a fifth alternative, 
R1 is methoxy or ethoxy, 
R2 is methoxy or ethoxy, 
R3 is methoxy or ethoxy, 
R4 is hydrogen. 
R41 is hydrogen, 

RS Is ethyl or, in particular, methyl, 
R51 Is hydrogen, 
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RS is methyl, ethyl or metho)^cart>onylethyl, 
R8 is-C(0)-0R9,inwhlch 
R9 is 1-4C.alkyl, 

as integral part of the overall structure of compounds which inhibit PDE10. 

A further subaspect (subaspect b3) of the special aspect A according to this invention in particular 
worthy to be mentioned is the use of a structure-element of the formula Xa, 
in which 

R1 Is methoxy, 
R2 Is hydrogen, 
R3 Is methoxy, 
R4 Is hydrogen, 
R41 is hydrogen. 
R5 Is methyl, 

R51 is hydrogen, - . . 

R6 is methyl or methoxycarbonylethyl, 

— R8 - - Is -C(0>0R9, in which . 

R9 is 1-4C-alkyl. 

as Integral part of the overall structure of compounds which inhibit PDE10. 

Regarding the aforementioned subaspects according to the present invention, the subaspects a1, a2, 
a3 and a4 are to be emphasized. 

The subaspects a2, aS and a4 are in particular to be emphasized, and the sut>aspects aS and, 
especially, a4 are in more particular to be emphasized. 



Another subaspect (subaspect c1 ) of the special aspect A according to this invention worthy to be 
mentioned is the use of a structure-element of the formula Xa or Xb, 
in which 

R1 is 1-4C-a*oxy, 1-4C-alkoxy-2-4C-alkoxy, S-TOc^dtoelkoxy or 3-70cycloalkylmethoxy, 

R2 Is hydrogen or halogen, 

R3 is1-4C-alko)^, 

R4 is hydrogen, 

R41 is hydrogen, 

R5 is 1 -4C-alkyl or cyano, 

R51 is hydrogen, 

R6 is 1-4C-alkyl, or 1-4C-alkyl substituted by 1-4C-allcoxycarbonyl, 
R8 is-C(0)-0R9,inwhich 
R9 is1-4C-allcyi, 

as integral part of the overall stnicture of compounds which inhibit PDE10. 
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A further subaspect (subaspect c2) of the special aspect A according to this Invention more worthy to 
be mentioned is the use of a structure-element of the formula Xa or Xb, 
In which 

R1 is 1-4C-all^oxy, 

R2 Is hydrogen or halogen, 

R3 is 1-4C-alkoxy, 

R4 is hydrogen, 

R41 is hydrogen, 

R5 is 1-4C-allcyl or cyano, 

R51 is hydrogen, 

R6 is 1 -4C-all(yl, or 1 ^-all^ substituted by 1 ^Cnalkoxycart)onyi, 
R8 is -C(0)-0R9, in which 
R9 is1-4C-alkyl. 

as integral part of the overall stmcture of compounds which inhibit PDE1 0; 

A further subaspect (subaspect c3) of the special aspect A acoording to this invention more worthy to 
be mentioned is the use of a stmcture-element of the fomnula Xa or Xb, 
in which 

R1 is1-2C-ail(0xy, 

R2 is hydrogen, chlorine or fluorine, 

R3 Is 1-2C-allcoxy, 

R4 is hydrogen, 

R41 is hydrogen, 

R5 is 1 -2C-allcyl or cyano, 

R51 is hydrogen, 

R6 is 1-2C-allcyl, or 1-2C-alkyl substituted by 1-2C-alkoxycart}onyi, 
R8 is-C(0)-0R9,inwhlch 
R9 is1-2C-alkyl, 

as Integral part of the overall struc^re of compounds which Inhibit PDE10. 

Another subaspect (subaspect d1) of the special aspect A according to this invention worthy to i:>e 
mentioned is the use of a structure-element of the fomiula Xa or Xb, 
in which 

R1 is 1 -4C-alkoxy, 1 -4C-alkoxy-2-4C-alkoxy. 3-70cycloalkoxy or 3-7C-cycloalkylmethoxy. 
R2 is hydrogen or halogen, 
R3 Is 1-4C-alkoxy, 
R4 Is hydrogen, 
R41 is hydrogen, 
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1^ is hydrogen, 1-4C>alkyt or cyano, 
R51 Is hydrogen, 

R6 is 1 -40-311^, or 1 -4C-all^ substituted by 1-4C-alicoxycarbonyi, 
R8 is cyano. 

as Integral part of the overall structure of compounds which inhibit PDE10. 

A further subaspect (subaspect d2) of the special aspect A according to this invention more worthy to 
be mentioned Is the use of a structure-element of the fomiula Xa or Xb, 
In which 

R1 is 1-4C-all(oxy, 

R2 Is hydrogen or halogen, 

R3 is 1-4C-alkoxy. 

R4 is hydrogen, 

R41 is hydrogen, 

R6 is hydrogen, 1 -4C^II<yI or cyano, 

R51 is hydrogen, 

- R6 is<1-4C-alicyl, or 1-4C-alM substituted by 1-4C-alkoxycarbonyl, . . ..... 

R8 is c^no, 

as integral part of the overall structure of compounds which inhibit PDE10. 

A further subaspect (subaspect d3) of the special aspect A according to this invention further more 
worthy to be mentioned is the use of a structure-element of the formula Xa or Xb, 



in which 


R1 


is 1-2C-ali<oxy, 


R2 


is hydrogen, chlorine or fluorine. 


R3 


is 1-2C-all<oxy, 


R4 


is hydrogen, 


R41 


Is hydrogen, 


R5 


is hydrogen, 1-20aikyl or cyano, 


R51 


Is hydrogen, 


R6 


is 1-2C-alM, or 1-2C-alkyl substituted by 1-2C-alkoxycarbonyl, 


R8 


is cyano. 



as Integral part of the overall structure of compounds which inhibit PDE1 0. 

A further subaspect (subaspect d4) of the spedal aspect A according to this invention still further more 
worthy to be mentioned is the use of a structure-element of the formula Xa or Xb, 
in which 

R1 is1-2C-aikoxy. 

R2 is hydrogen, chlorine or fluorine, 

R3 l8l"2C-alkoxy. 
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R4 is hydrogen, 

R41 is hydrogen, 

R5 is 1 -2C-alkyl or cyano, 

R51 is hydrogen, 

R6 is 1 -2C-aikyl, or 2-methoxycarbonylethyl, 
R8 is cyano, 

as integral part of the overall structure of compounds which Inhibit PDE10. 

A further subaspect (subaspect dS) of the special aspect A according to this Invention yet further more 
worthy to be mentioned is the use of a structure-element of the formula Xa or Xb, 



in which 


R1 


is1-2C-allcoxy, 


R2 


is chlorine or fluorine, 


R3 


is 1-2C-alkoxy, 


R4 


is hydrogen. ... 


R41 


is hydrogen, 


R5. 


is hydrogen, 1r2C-allc/l or cyano, . . . 


R51 


Is hydrogen, 


R6 


is 1-2C-alkyl, or2-methoxycarbony!ethyi. 


R8 


is (^ano, 



as integral part of the overall structure of compounds which inhibit PDE10. 

A further subaspect (subaspect d6) of the special aspect A according to this invention still yet further 
more worthy to be mentioned is the use of a structure-element of the formula Xa or Xb, 



in which 


R1 


Is methoxy, 


R2 


is hydrogen, chlorine or, particularly, fluorine. 


R3 


is methoxy, 


R4 


Is hydrogen. 


R41 


Is hydrogen. 


R5 


is methyl or cyano, 


R51 


is hydrogen, 


R6 


Is methyl, or 2-methoxycarbonylethyi, 


R8 


is cyano, 



as integral part of the overall structure of compounds which inhibit PDE10. 

Within the meaning of this Invention, a particular subaspect (subaspect el ) of the special asped A of 
this invention is the use of a structure-element selected finom the group consisting of those structure- 
elements of the Ibmriuia Xa, 
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in which 

R1 is methoxVi 
R3 is methoxy, 
R4 Is hydrogen. 
R41 is hydrogen, 
R51 is hydrogen, 

and in which the foilowing combinations 1 .) to 50.) of the sul>stituent meanings for R2, R5, R6 and R8 



of Table 1 apply: 
Table 1: 





R2 


R5 


R6 


R8 


1-) 


hydrogen 


methyl 


methyl 


cyano 


2.) 


hydrogen 


methyl 


methyl 


ethoxycartjonyl 


3.) 


hydrogen 


methyl 


2-methoxycart3onylethvl 


cyano 


4.) 


hydrogen 


methyl 


2-methoxycarbonylethyl 


ethoxycarbonyl 


5.) 


hydrogen 


hydrogen 


methyl 


cyano 


6.) 


hydrogen 


hydrogen 


2-methoxycarbonylethyl 


cyano 


7.) 


fluorine- 


methyl 


methyl 


cyano 


8.) 


fluorine 


methyl 


methyl 


ethoxycarbonyl 


9.) 


fluorine 


methyl 


2-methoxycarbonylethyl 


cyano 


10.) 


fluorina 


methyl .. 


2Tmethoxycarbonylethvl . _ . 


ethoxycartDonyl 


11.) 


fluorine 


hydrogen 


methyl 


cyano 


12.) 


fluorine 


hydrogen 


2-methoxycarbonyIethyl 


cyano 


13.) 


fluorine 


hydrogen 


methyl 


ethoxycarbonyl 


14.) 


fluorine 


hydrogen 


2-methoxycarbonyIethyl 


ethoxycarbonyl 


15.) 


hydrogen 


cyano 


methyl 


cyano 


16.) 


hydrogen 


cyano 


methyl 


ethoxycarbonyl 


17.) 


hydrogen 


cyano 


2-methoxycarbonyIethyI 


cyano 


18.) 


hydrogen 


cyano 


2-methoxycarbonylethyl 


ethoxycarbonyl 


19.) 


fluorine 


cyano 


methyl 


cyano 


20.) 


fluorine 


cyano 


methyl 


ethoxycarbonyl 


21.) 


tit l^riM^^ 

Ttuorine 


cyano 


z-ifieinuAycarDunyiouiyi 


y^ycLi Id 


22.) 


fluorine 


cyano 


2-methoxycarbonylethvl 


ethoxycarbonyl 


23.) 


chlorine 


methyl 


methyl 


cyano 


24.) 


chlorine 


methyl 


methyl 


ethoxycarbonyl 


25.) 


chlorine 


methyl 


2-methoxycarbonylethyl 


cyano 


26.) 


chlorine 


methyl 


2-methoxycarbonylethyl 


ethoxycarbonyl 


27.) 


chlorine 


hydrogen 


methyl 


cyano 


28.) 


chlorine 


hydrogen 


2-methoxycarbonylethyl 


cyano 


29.) 


chlorine 


hydrogen 


methyl 


ethoxycartDonyl 


30.) 


chlorine 


hydrogen 


2-methoxycari3onylethyl 


ethoxycarbonyl 


31.) 


chlorine 


cyano 


methyl 


cyano 


32.) 


chlorine 


cyano 


methyl 


ethoxycart)onvl 


33.) 


chlorine 


cyano 


2-methoxycarbonylethyl 


cyano 


34.) 


chlorine 


cyano 


2-methoxycart)onylethvl 


ethoxycarit)onyl 


35.) 


hydrogen 


methyl 


methyl 


methoxycarbonyl 


36.) 


hydrogen 


methyl 


2-methoxycarbonylethyl 


methoxycarbonyi 


37.) 


fluorine 


methyl 


methyl 


methoxycarbonyl 


38.) 


fluorine 


methyl 


2-methoxycarbonylethvl 


methoxycarbonyl 


39.) 


fluorine 


hydrogen 


methyl 


methoxycarbonyl 


40.) 


fluorine 


hydrogen 


2-methoxycarbonylethyi 


methoxycarijonyl 


41.) 


hydrogen 


cyano 


methyl 


methoxycari^onyl 


42.) 


hydrogen 


cyano 


2-methoxvcarbonvlethyI 


methoxycarbonyl 


43.) 


fluorine 


cyano 


methyl 


methoxycarbonyl 
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44.) 


fluorine 


cyano 


2-m6thoxycarbonylethyl 


methoxycarbonyl 


45.) 


chlorine 


methyl 


methyl 


methoxycarbonyl 


46.) 


chlorine 


methyl 


2-methoxycarbony!ethvl 


methoxycarbonyl 


47.) 


chlorine 


hydrogen 


methyl 


methoxycarbonyl 


48.) 


chlorine 


hydrogen 


2-methoxycarbonyIethyl 


methoxycarbonyl 


49.) 


chlorine 


cyano 


methyl 


methoxycarbonyl 


60.) 


chlorine 


cyano 


2-methoxycarbonylethyl 


methoxycarbonyl 



whereby the combinations 1 to 7, 16, 24 and 35 are to be emphasized, and 
whereby the combinations 1 , 3, 5, 6 and 7 are to be more emphasized, and 
whereby the combination 7 is to be in particular emphasized; 
as Integral part of the overall structure of compounds which inhibK PDE10. 



A further aspect of the present invention is the use of a structure-element of the formula X, Xa or Xb, 
in which R1, R2, R3, R4, R41, R5, R51, R6 and R8 have the meanings given above in the special 
aspect A, in particular in the subaspects thereto, in more particular in the subaspects emphasized 
above, as an integral part of the overall structure of compounds, which Inhibit effectively PDE10, for 
use Jn treating disorder's of the. central nervous systeni. . ... ... 

A further aspect of the present invention is the use of a structure^lement of the fbmnula X, Xa or Xb, 
in which R1, R2, R3, R4, R41, R5, R51, R6 and R8 have the meanings given above in the special 
aspect A, particularly, in the subaspects thereto, as an integral part of the overall structure of 
compounds for use in therapy. 

A further aspect of the present Invention is the use of a structure-element of the formula X, Xa or Xb, 
in which R1, R2, R3, R4, R41, R5, R51, R6 and R8 have the meanings given above in the special 
aspect A, particularly, in the subaspects thereto, as an integral part of the overall structure of 
compounds, which inhibit PDE10, for use In the manufacture of phanmaceutlcal compositions. 

A further aspect of the present invention is the use of a structure-element of the ibmiula X, Xa or Xb, 
in which R1, R2, R3, R4. R41, R5, R51. R6 and R8 have the meanings given above in the special 
aspect A, particularly, in the subaspects thereto, to provide compounds, which inhibit PDE10. 

A further aspect of the present invention is a process to provide compounds, which inhibit PDE10, 
comprising the following steps: 

a.) designing intellectually the stmcture of a compound comprising - as part of Its overall structure - a 
structure-element of the formula X. Xa or Xb, In which R1 , R2, R3, R4, R41 , R5, R51 , R6 and R8 have 
the meanings given above in the special aspect A, In particular, in the subaspects thereto, in more 
particular in the subaspeds emphasized above; 
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b.) synthesizing materiaily a cx)mpound having said designed struc^re in a manner known to the 
person skilled in the art, or as disclosed In the specification of the present invention, or as disclosed in 
WO 02/48144. WO 03/0141 15, WO 03/0141 16 or WO 03/0141 17, or analogously or similarly thereto. 

A further aspect of the present invention is a compound obtainable by the abovementioned process to 
provide compounds, which Inhibit PDE10. 

A further aspect of the present Invention are compounds which Inhibit effectively PDE10 and which 
comprise a structure-element of the fbmnula X. Xa or Xb, in which R1 , IR2, R3. R4, R41 , R5, R51 , R6 
and R8 have the meanings given above in the special aspect A, particularty, in the subaspects thereto, 
as an Integral part of their overall stmdures. 

Consequentially, compounds according to the present invention include those compounds, which 
comprise a structure-element of the formula X, Xa or Xb, In which R1 , R2. R3, R4, R41 . R5, R51 , R6 
and R8 have the meanings given above in the special aspect A. 

. . . A further aspect of the present Invention is a method to inhibit PDE1 0 comprising using a compound 
containing -as an integral part of Its overall structure- a structure-element of the fomnuia X, Xa or Xb, 
In whfch R1. R2. R3, R4, R41, R5. R51, R6 and R8 have the meanings given above in the special 
aspect A, particularly, in the subaspects thereto. 

A further aspect of the present Invention is a method for treating disorders of the central nervous 
system by effective Inhibiting of PDE10 comprising administering to a subject in need thereof a 
therapeutically effective and tolerable amount of a compound having a stmcture -element of the 
fomiula X, Xa or Xb, in which R1 . R2, R3, R4, R41 , R5, R51 , R6 and R8 have the meanings given 
above in the special aspects A, particularty, in the subaspects thereto, as an integral part of its overall 
structure. 

A further aspect of the present Inventton Is a process or method for providing PDE10 Inhibitors of the 
pynoiodlhydroisoquinoline dass wKh advantageous phanmacologlcal properties (e.g. improved 
effectiveness) comprising the following steps: 

a. ) selecting intellectually a structure of a compound of the pyrrolodihydroisoquinoline dass; 

b. ) modifying intellectually said selected structure In such a way that the modified structure comprises 
- as part of its overall stmcture - a structure element of the fomiula X, Xa or Xb, in which R1 , R2, R3, 
R4, R41 , R5, R51 , R6 and R8 have the meanings given above in the spedal aspect A, in particular, in 
the subaspects thereto. In more particular in the subaspects emphasized above; 

c. ) syntiiesizing materially a compound having said modified stoicture in a manner known to the 
person skilled in the art, or as disdosed in the spedficafion of the present invention, or as disdosed in 
WO 02/48144, WO 03/0141 15, WO 03/0141 1 6 or WO 03/0141 17. or analogously or similariy thereto. 
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A further aspect of the present invention is a method for p^o^dcling PDE10 Inhibitors of the 
pynDlodihydroisoquinoline class with advantageous properties comprising the following steps: 

a. ) selecting intellectually a structure of a compound of the pyrrolodihydrolsoquinoline class, or, 
advantageously. 

selecting intellectually a structure of a compound disclosed, in a first embodiment, In WO 02/48144, 
WO 03/0141 15, WO 03/0141 16 or WO 03/0141 17, or, in a second embodiment, in WO 02/48144, 
WO 03/014115, WO 03/014116, WO 03/0141 17 or WO 03/051877, 

preferably a structure of a compound mentioned expressis verbis or individualized by way of example 
therein, 

more preferably a structure of a compound emphasized therein and/or a structure of a compound 
disclosed therein with advantageous effects (e.g. advantageous PDE10 inhibiting values); 

b. ) modifying intellectually said selected structure in sudi a way that the modified structure comprises 
- as part of its overall structure - a structure element of the formula X, Xa or Xb, in which R1, R2, R3, 
R4, R41, R5, R51, R6 and R8 have the meanings given above in the special aspect A, in particular, in 
the subaspects thereto, in more particular In the subaspects emphasized above; 

c. ) synthesizing materially a compound having said modified structure in a manner l<nown to the 

person skilled in the art, or as disclosed in the specification of the present invention, or as disclosed, in . . . 
a first embodiment, in WO 02/48144. WO 03/0141 IS, WO 03/014116 or WO 03/0141 17, or, in a 
second embodiment, In WO 02/48144. WO 03/0141 15, WO 0370141 16, WO 03/0141 17 or WO 
03/051877, 

or analogousiy or similariy thereto. 

A further aspect of the present invention is a compound obtainable by one of the abovementioned 
processes or methods for providing PDE10 inhibitors of the pyrrolodihydrolsoquinoline dass with 
advantageous properties. 

A further aspect of the present invention is a method for treating disorders of the central nervous 
system by effective inhibiting of PDE10 comprising administering to a subject in need thereof a 
phanmaceutically effective and tolerable amount of a compound obtainable by the process comprising 
the following steps: 

a.) selecting Intellectually a structure of a compound of the pyrrolodihydroisoqulnoline dass, or, 
advantageously, 

selecting intellectually a structure of a compound disdosed, in a first embodiment, in WO 02/48144, 
WO 03/0141 15, WO 03/0141 16 or WO 03/0141 17. or, in a second embodiment, in WO 02/48144. 
WO 03/014115. WO 03/014116, WO 03/0141 17 or WO 03/051877. 

preferably a structure of a compound mentioned expressis verbis or individualized by way of example 
therein, 

more preferably a stmcture of a compound emphasized therein and/or a structure of a compound 
disclosed therein with advantageous effects (e.g. advantageous PDE10 inhibiting values); 
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b. ) modifying intellectually said selected structure in such a way that the modified structure comprises 
- as part of its overall structure - a structure element of the fomnula X. Xa or Xb. In which R1, R2, R3, 
R4, R41, R5, R51, R6 and R8 have the meanings given above in the special aspect A, in particular, In 
the subaspects thereto, in more particular in the subaspects emphasized above; 

c. ) synthesizing materially a compound having said modified structure in a manner known to the 
person skilled in the art or as disclosed in the specification of the present invention, or as disclosed, in 
a first embodiment, in WO 02/48144, WO 03/0141 15, WO 03/0141 16 or WO 03/0141 17. or, in a 
second embodiment in WO 02/48144, WO 03/014115. WO 03/0141 16. WO 03/0141 17 or WO 
03/051877. 

or analogously or similarly thereto. 

A further aspect of the present invention is the use of a structure-element of the formula X, Xa or Xb, 
in which R1. R2. R3. R4. R41, R5. R61, R6 and R8 have the meanings given above in the special 
aspect A, in particular in the subaspects thereto, in more particular in the subaspects emphasized 
above, as an integral part of the overall structure of compounds, which are suitable to inhibit PDE10. 
and which have a molecular weight between 200 and 600 daltons. 



As exemplary compounds according to this invention may be mentioned any of those compounds 
individualized and listed as Examples 1 to 28 in the following examples, or a salt, stereoisomer, 
hydrate or hydrate of a salt thereof. 

As further exemplary compounds according to this invention may be mentioned any compound 
selected from the group consisting of those compounds individualized and listed as Examples 29 to 69 
in the following examples, or a salt, stereoisomer, hydrate or hydrate of a salt thereof. 

As exemplary compounds according to this invention the following compounds of fonmula Ic, and the 
salts, stereoisomers, hydrates or hydrates of the salts thereof. 




may be notably mentioned by means of the substituent meanings for R5, R6 and R7 in the following 
Tables A1.A2, A3 and A4: 

Table A1: 
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Example 
No. 


R5 


Ro 


P7 


70. 


-OH 3 




H-ii lou iUAy"OiO-Mii 1 loll lyipi toi ly ■ 


71. 


/-Nil 
-CH3 




*i-caruOAy-|Wicnyi 


72. 


-Una 


-CH3 


z-iTiuuiyi-T^nyaroAy-pi 101 lyi 


73. 


-Oris 


-CHs 


'f-'oi 1 1 1 1 iu-pi let ly 1 


74. 


-CH3 


-CHa 


•f-V^n -16U fiuLU l-0-y I J^pi Id lyl 


75. 


-CH3 


-CH3 


•i"inorpnoiino-5Uipnony lai 1 in i«i ly i 


f O- 


-una 




4-m6thylsulphonylamino-phenvl 


77. 


-CH3 




Pvriclin-4-yl 


78. 


-CH3 


-CHa 


Quinolln-4-vl 


79. 


-CH3 


-CH3 


2-methyl-pvrid!n-4-yl 


80. 


-CH3 


-CHa 


3-methyl-pvridin-4-yl 


81. 


-CHa 


-CHa 


1 -tolylsulphony l-pyrrol-3-vl 


82. 


-CH3 


-CHa 


l-phenylsulphonyl-lndol-S-yl 


83. 


-CH3 


-CHa 


lHfnethylsulphonyI-lndoI-3-yl 


84. 


-CH3 


-CHa 


1-dimethvlamInosulphonvl-indol-3-vl 


85. 


-CH3 


-CHa 


1-morpholinosulphonvl-indol-3-yl 



Table A2: 



Example 
No. 


R5 


R6 


R7 


86. 


-GN 


-CH, 


4-hYdroxv-3,5-dimethylDhenyl 


87. 


-CN 


-CHa 


4-methoxy-3,5-dimethylphenyl 


88. 


-CN 


-CHa 


4-carboxy-phenyl 


89. 


-CN 


•CHa 


2-methyl-4-hvdroxy-phenvl 


90. 


-CN 


-CHa 


4-amino-Dhenvl 


91. 


-CN 


-CH3 


4-(2H-te{razol-5-yl)-phenvl 


92. 


-CN 


-CHa 


4-morpholino-sulphonvlamino-phenyl 


93. 


-CN 


-CHa 


4-nnethylsulphonyiamino-phenyl 


94. 


-CN 


-CHa 


pyridin-4-Yl 


95. 


-CN 


-CHa 


Quinolin-4-vl 


96. 


-CN 


-CHa 


2-methvl-DYridin-4-yl 


97. 


-CN 


-CHa 


3-methyl-pyridin-4-yl 


98. 


-CN 


-CH3 


1 -tolvlsulphonyI-pyrrol-3-vl 


99. 


-CN 


-CHa 


1 -tolvlsulphonyl-indol-3-vl 


100. 


-CN 


-CHa 


1 -phenvlsulDhonvi-indol-3-vl 


101. 


-CN 


-CHa 


1 -methylsu!phonyl-indol-3-vl 


102. 


-CN 


-CHa 


1-dimethvlamlnosulphonvl-indol-3-yl 


103. 


-CN 


-CHa 


1-morpholinosuIphonvl-lndol-3-vl 



Table A3: 



Example 
No. 


R5 


R6 


R7 


104. 


-CHj 


-(CH2CH2)C(0)OCH3 


4-hvclroxy-3,5-dimethylphenvl 


105. 


-CH3 


-(CH2CH2)C(0)OCH3 


4-methoxy-3,6-dimethvlDhenvl 


106. 


-CHa 


-(CH2CH2)C(0)OCHa 


4-carboxy-Dhenyl 


107. 


-CH3 


-(CH2CH2)C(0)OCH3 


2-methyl-4-hvdroxy-Dhenvl 


108. 


-CH3 


-<CH2CH2)C(0)0CHa 


4-amino-phenyl 


109. 


-CH3 


-(CH2CH2)C(0)OCH3 


4-(2H48lrazol-5-y!)-phenvl 


110. 


-CHa 


-(CH2CH2)C(0)OCH3 


4-morDhollno-sulphonvlamino-phenvl 


111. 


-CHa 


-(CH2CH2)C(0)0CH3 


4-methylsulphonylamlno-phenYl 


112. 


-CHa 


-{CH2CH2)C(0)OCH3 


pvridin-4-vl 


113. 


-CHa 


-(CH2CH2)C(0)OCHa 


auinolln-4-vl 


114. 


-CH3 


-(CH2CH2)C(0)OCH3 


2-methYl-Dvridin-4-vl 
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115. 


-CHa 


-(CH2CH2)C(0)OCH3 


3-methyl-pvridin-4-vl 


116. 


-CH3 


-(CH2CH2)C(0)0CH3 


1 -to!ylsulphonvl-Dvrrol-3-vl 


117. 


-CH3 


-(CH2CH2)C(0)OCH3 


1 -toIylsulphonyl-indol-S-vl 


118. 


-CHa 


-(CH2CH2)C(0)OCH3 


1 -phenylsulphonyl-inclol-3-vl 


119. 


-CHa 


-(CH2CH2)C(0)OCH3 


1 -methylsulphonyl-inclol-3-vl 


120. 


-CHa 


-(CH2CH2)C(0)OCHa 


1 -dimethylaminosulphonvl-indol-3-yl 


121. 


-CHa 


-{CH2CH2)C(0)0CH3 


1 -fnorpholinosulphonyl-indol-3-yl 



Table A4: 



Example 
No. 


R5 


R6 


R7 


122. 


-CN 


-CH3 


4-hydroxy-3.5-dimethylDhenvl 


123. 


-CN 


-CH3 


4-methoxy-3.5-dlm8lhvIphenyl 


124. 


-CN 


-CHa 


4-carboxy-phenyl 


125. 


-CN 


-CH3 


2-methyl-4-hydroxy-phenvl 


126. 


-CN 


-CHa 


4-amino-phenyl 


127. 


-CN 


-CH3 


4-{2H-tetrazol-5-yl)-phenyl 


128. 


-CN 


-CHa 


4-morphoiino-sulphonytamino-phenyl 


129. 


-CN 


-CH3 


4-methylsu(phonvlamino-phenYl 


130. 


-CN 


-CHa 


pyridin^-yl 


131. 


-CN 


-CHa 


auinolln-4-vl 


132. 


-CN 


-CHa 


2-methyl-pyridin-4-yl 


133. 


-CN ■ 


-CH3 " 


3-methyl-pyridin-4-yl . 


134. 


-CN 


-CHa 


1 -tolylsulphonyl-pyrrol-3-yl 


135. 


-CN 


-CHa 


1 -tolylsulphonyl-indol-3-vJ 


136. 


-CN 


-CH3 


1 -phenylsulphonyl-indol-3-vI 


137. 


-CN 


-CHa 


1 -methylsulphonyl-indol-3-Yl 


138. 


-CN 


-CHa 


1 -dimethylaminosulphonvl-indol-3-yl 


139. 


-CN 


-CH3 


1 -morDholinosulDhonvMndol-3-vl 



as well as compound 30 and compound 42. 



The following compounds of fonmula Id or le, and the salts, stereoisomers, hydrates or hydrates of the 
salts thereof, 




may be also mentioned as exemplary compounds according to this Invention by means of the 
substituent meanings for R5, R6 and R7 in the following Tables B1, B2, B3 and B4: 



Table 31: 



R5 


R6 


R7 


-CH3 


-CHa 


4-hvdroxv-3,5-dimethylphenyl 
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-CH3 


-CHj 


4-iTi0inoxy-O|O-airnBinyipn©nvi 


-CH3 


-CH3 


4-carDoxv-Dnenvi 


-CH3 


-CHs 


/-meinyi'^nyaroAy-pnenyi 


-CH3 


-CH, 


4-amino-pnenyi 


-CH3 


-CHj 


4-(^n-teirazoi-o-yi j-pnenyi 


-Oris 


-CH3 


4-rnoipnoiino-suipnonyiamino-pnenyi 




-ona 


^lYipf hvlQi ilnhnnvlaminfi-HQhfinvl 


-CH3 


-CHa 


pvridin-4-yl 


-CHa 


-CHa 


quinolin-4-vl 


-CH3 


-CH3 


2-methyl-pvridin-4-vl 


-CHa 


-CHa 


3-methvl-Dvrldln-4-yl 


-CH, 


-CHa 


1 -tolvlsulphonyl-pyrrol-3-vl 


-CHa 


-CHa 


1 -phenylsulphonyl-indol-3-yl 


-CHa 


-CHa 


1 -methvlsulphonyl-indol-3-vl 


-CHa 


-CHa 


1-dimethylaminosulphonyHndol-3-yl 


-CHa 


-CHs 


1 -morpholinosulphony l-indol-3-yl 
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Table 82:' 



R5 


R6 


R7 


-CN 


-CH3 


4-hydroxy-3,5-dimethvlphenvl 


-CN 


-CHa 


4-methoxv-3.5-dimethylphenyl 


-CN 


-CHa 


4-carboxy-Dhenvl 


-CN 


-OH3 


2-melhYi-4-hvclroxy-Dhenvl 


-CN 


-CHa 


4'aminoDh6nyl 


-CN 


-CHa 


4-(2H-tetrazol-5-yl)-phenyl 


-CN 


-CHa 


4-morDholino-sulDhonylamlna-phenyl 


-CN 


-CHa 


4-methylsulphonylamino-phenyl 


-CN 


-CHa 


pyridin-4-yl 


-CN 


-CHa 


Quinolin-4-vl 


-CN 


-CH3 


2-methyl-pyridin-4-yl 


-CN 


-CHa 


3-methyl-pyridin-4-yl 


-CN 


-CHa 


1-tolvlsulphonyl-pyrrol-3-vl 


-CN 


-CHa 


1-tolylsulphonvl-indol-3-vl 


-CN 


-CHa 


1 -phenylsulphonyl-indol-3-yl 


-CN 


-CHa 


1 -methylsulphonyl-lndol-S-yl 


-CN 


-CH3 


1-dimethvlaminosulDhonyl-indol-3-yl 


-CN 


-CHa 


1 -morDholinosulphonyl-lndol-3-yl 


Table B3: ... 


R5 


R6 


R7 


-CHa 


-<CH2CH2)C(0)OCH3 


4-hydroxy-3.6-dimethyIphenyI 


-CHa 


-(CH2CH2)C(0)OCH3 


4^methoxy-3.6-dimethvlphenyl 


-CHa 


-(CH2CH2)C(0)OCH3 


4-carboxv-Dhenvl 


-CHa 


-(CH2CH2)C(0)OCH3 


2-methyl-4-hvdroxy-phenvl 


-CHa 


-(CH2CH2)C(0)OCHa 


4-amino-phenvl 


-CHa 


^CH2CH2)C(0)OCH3 


4-(2H-tetra2ol-5-yl)-phenvl 


-CHa 


-(CH2CH2)C(0)0CH3 


4-morpholino-sulphonvlamino-phenyl 


-CH3 


.(CH2CH2)C(0)OCH3 


4-methylsuIphonylamino-Dhenyl 


-CHa 


-(CH2CH2)C(0)OCH3 


pyridin-4-yl 


-CHa 


-(CH2CH2)C(0)OCH3 


auinolin-4-yl 


-CHa 


-(CH2CH2)C(0)OCHa 


2-methyl-pvridin-4-vl 


-CHa 


-(CH2CH2)C(0)OCH3 


3-methyl-pyridin-4-yl 


-CHa 


.(CH2CH2)C(0)OCH3 


1 4olylsulphonyl-pyiTol-3-yl 


-CHa 


-(CH2CH2)C(O)0CH3 


1-tolylsulphonyl-indol-3-vl 


-CHa 


-(CH2CH2)C(0)OCH3 


1 -phenylsulphonyl-indol-3-yl 


-CH3 


-(CH2CH2)C(0)OCH3 


1 -methvlsulphonvNindol-3-yl 


-CHa 


-(CH2CH2)C(0)0CH3 


1 -dimethvlaminosulphonyl-indol-3-yl 


-CHa 


-(CH2CH2)C(0)OCH3 


1 -morpholinosulphonyl-indol-3-yl 


Table B4: 


R5 


R6 


R7 


-CN 


-CH3 


4-hydroxy-3.5-dlmethylphenyl 


-CN 


-CH3 


4-methoxv-3,5-dimethvlDhenyl 


-CN 


-CH3 


4-carboxv-Dhenvl 


-CN 


-CH3 


2-methyI-4-hydroxy-phGnyl 


-CN 


-CHa 


4-amino-phenyl 


-CN 


-CHa 


4-{2H-tetrazol-5-vl)-phenyl 


-CN 


-CHa 


4-morDholino-sulphonylamino-phenyl 


-CN 


-CHa 


4-methylsulphonylamino-phenyl 


-CN 


-CHa 


pyridin-4-yl 
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-CN 




qulnolin-4-vl 


-CN 


-CH3 


2-m8thyl-Dyridin-4-yl 


-CN 


-CHs 


3-methyl-pvrldin-4-yl 


-CN 


-CHa 


1 "tolylsulphonyl-pyrrol-3-yl 


-CN 


-CH3 


1-tolylsulphonvl-inclol-3-yl 


-CN 


-CHa 


1 -phenylsulphonyl-indol-3-yl 


-CN 


-CH3 


1-methylsulphonyl-indol-3-yl 


-CN 


-CH3 


1-dimethylamlnosulphonyl-indol-3-yl 


-CN 


-CHa 


1 -morphol!nosuIphonylHndol-3-yl 



The compounds which comprise a staicture-element of the fomtiula X, Xa or Xb, in which R1 , R2, R3, 
R4, R41, R5, R51, R6 and R8 have the meanings given above in the special aspect A, can be 
prepared. Ibr example, in an art-known manner, or in a manner described and shown as follows, or as 
disclosed in WO 02/48144, WO 03/014115, WO 03/014116, WO 03/014117 or WO 03/051877, or as 
described by way of example In the following examples, or analogously or ^mllariy thereto. 




(IV) 



As shown in the scheme above, in a first reaction step compounds of fonmula VIII, in which R1, IR2, 
R3, R4, R41, R5 and R51 have the meanings indicated above, are reacted with compounds of fonmula 
VII, in which R8 has the meanings indicated above and L is a suitable leaving group, for example 
chlorine or a acyloxy radical (e.g. the R8-CH2-C(0)-0- radical), to give in the presence of a suitable 
origanic or inoi^anic base corresponding compounds of formula Vi. 
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Alternatively, compounds of formula VI are also accessible from compounds of fomriula VIII, in which 
R1, R2. R3, R4, R41. R5 and R51 have the meanings indicated above, and compounds of fomiula VII. 
in which R8 has the meanings indicated above and L is hydroxyl, by reaction with amide bond linldng 
reagents Icnown to the person skilled in the art Exemplary amide bond llnl<ing reagents known to the 
person skilled In the art which may be mentioned are, for example, the carbodiimides (e.g. 
dicyclohexylcarbodllmide or. preferably, 1-ethyl-3-(3-dimethylaminopropyl)carbodilmide 
hydrochloride), azodicarboxyllc add derivatives (e.g. diethyl azodicarboxylate), uronium salts [e.g. O- 
(benzotriazol-1-yl)-N,N,N'.N'-tetramethyluronium tetrafluoroborate or 0-(benzotriazol-1yl)-N,N,N',N'- 
tetramthyl-uronium-hexafluorophosphate] and N,N'-carbonyldilmldazole. In the scope of this invention 
preferred amide bond linking reagents are uronium salts and, particularly, carbodiimides, preferably, 
1-ethyi-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. 

Said reactions are carried out under conditions known to the person skilled in the art or as described 
exemplarily in the following examples. 

As shown in the next step, compounds of the formula IV, in which R1 , R2, R3, R4, R41 , R5. R51 and 
R8 have the meanings indicated above, can be obtaine.d by cyciocondensatton of cornesppnding _ 
compounds of the fbmiula VI. Said cydooondensaOon readion is carried out in a manner habitual per 
se to the peison skilled in the art or as described by way of example in the folkiwing examples, 
accoiding to Bischler4Map]eralski (e.g. as described in J. Chem. Sec, 1956, 4280-4282) in the 
presence of a suitable condensing or dehydrating agent, such as, for example, polyphosphoric add, 
phosphorus pentachioride, phosphorus pentoxide or phosphoais oxychloride, in a suitable inert 
solvent e.g. in a chlorinated hydrocariDon such as chlorofomn, or in a cyclic hydrocarbon such as 
toluene or xylene, or another inert solvent such as acetonltrile, or without further solvent using an 
excess of condensing agent, at reduced temperature, or at room temperature, or at elevated 
temperature or at the boiling temperature of the solvent or condensing agent used. 

Compounds of formula iV are converted either with suitable aldehydes and compounds of fbmnula III, 
in which R6 is 1-6C-alkyl or 1-4C-aikyl substituted by 1-4C-alkoxycari)onyi, or with suitable 
nitroalkenes, optionally in an one pot synthesis and suitably in the presence of an inorganic or organic 
base On particular a cyclic amine, e.g. plperidine) into corresponding compounds which comprise a 
structure-element of the fbnnula X, Xa or Xb. Said conversion can be carried out as known to the 
skilled person or as described in the following examples or analogously or similarly thereto. 

Said suitable aldehydes, nitroalkenes and compounds of formulae VIII, VII and III are commercially 
available or can be obtained in a manner known to the skilled person from his/her expert knowledge 
and/or from literature. 

Suitable nitroalkenes are known or are accessible by reaction of suitable aldehydes with nKro 
compounds of formula III in the presence of a suitable organic or Inorganic base in a manner 
customary per se to the skilled person. 
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Compounds obtained can be converted Into further compounds, which comprise a structure-element 
of the formula X, Xa or Xb, by methods known to one of ordinary skill in the art More specifically, for 
example, from compounds, in which 

a. ) R61 are an ester group, the con-esponding acids can be obtained by acidic or, particularly, 

alkaline hydrolysis; 

b. ) R6 is 1-4C-alkyl, particularly methyl, the corresponding halogenated, preferably chkirinated, 

groups can be obtained by halogenation reaction, particularly by reactton with a chtorination 
reagent such as sulfuryl chloride, thionyl chloride or N-chlorosuodnimlde; 

c. ) R6 Is 1-4C-alkyl substituted by halogen, the corresponding deiivatized 1-40alkyl radicals 

substituted by 1-4C-alkoxy, hydroxyl, halogen or -N(R611)R612 can be obtained by 
nudeophiiic substitution reactions with suitable nudeophlles; 

d. ) R6 is 1-4C-alkyl substituted by hydroxyl. the conBsponding derivatlzed 1-4C-alkyl radicals 

substituted by 1-4C-alkoxycariDonyl can be obtained by oxidation and esterificatlon reactions 
under suitable conditions; 
eO R6 is methyl, the con-esponding oxidized forms thereof (e.g. the hydroxymethyl or formyl . 
radicals) can be obtained stepwise or directly by selecOve oxidation reactions (e.g. with the aid 
Qf manganes.e dioxide to obtain the formyl radicals); 

f. ) R6 is formyl, the conresponding aminated compounds can be obtained by reductive amination 

reaction; 

g. ) R6 is hydroxymethyl, the corresponding fluorine compounds can be obtained by fluorination 

reaction; 

h. ) R6 is methyl, the con-esponding amino compounds can be obtained by nitration reaction and 

subsequential reduction of the nitro compounds obtained. 

The methods mentioned under a.) to h.) are expediently carried out analogously to the methods known 
to the person skilled In the art or as described by way of example in the following examples. 

It is moreover known to the person skilled in the art that if there are a number of reactive centers on a 
starting or intemnediate compound it may be necessary to block one or more reactive centers 
temporarily by protective groups in order to allow a reaction to proceed specifically at the desired 
reaction center. A detailed description for the use of a large number of proven protective groups is 
found, for example, in "Protective Groups In Organic Synthesis" by T. Greene and P. Wuts (John 
Wiley & Sons, Inc. 1999, 3"* Ed.) or in "Protecting Groups (Thieme Foundations Organic Chemistry 
Series N Group" by P. Kodenski (Thieme Medical Publishers, 2000). 

The isolation and purification of the compounds according to the invention, i.e. the compounds with 
the staidure-element of the formula X, Xa or Xb, Is carried out in a manner known per se, e.g. by 
distilling off the solvent in vacuo and recrystailizing the resulting residue from a suitable solvent or 
subjecting rt to one of the customary purification methods, such as, for example, column 
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chromatography on suitable support material. 

The compounds according to the present Invention include suitable salt forms. Suitable salts for 
compounds according to the invention - depending on substitution - are all acid addition salts or all 
salts vMi bases. Particular mention may be made of the phanmacologically tolerable inorganic and 
organic acids and bases customarily used in pharmacy. Those suitable are, on the one hand, water- 
insoluble and, particularty, water-soluble acid addition salts with adds such as, for example, 
hydrochloric add, hydrobromlc add, phosphoric add, nitric acid, sulphuric add, acetic acid, dtric add, 
D-gluconic acid, benzoic add, 2-(4-hydroxybenzoyl)benzoic add, butyric add, sulphosalicylic add, 
maleic add, lauric add, malic add, fumaric acidi succinic add, oxalic acid, tartaric add, embonic add, 
stearic add, toluenesulphonic add. methanesulphonlc add or 3-hydroxy-2-naphthoic add, the adds 
being employed in salt preparation - depending on whether a mono- or polybasic acid is concerned 
and depending on which salt is desired - in an equimolar quantitative ratio or one differing therefrom. 

On the other hand, salts with bases are - depending on substitution r also suitable. As examples of 
salts with bases are mentioned the lithium, sodium« potassium, calcium, aluminium, magnesium, 
titanium, ammonium, meglumine or guanidiriium salts, liere, too. the bases being employed in salt 
preparation in an equimolar quantitative ratio or one differing therefrom. 

Phannacologically intolerable salts, which can be obtained, for example, as process products during 
the preparation of the compounds according to the invention on an industrial scale, are converted Into 
phanmacologically tolerable salts by processes known to the person skilled in the art. 

Salts are obtained by dissolving the free compound in a suitable solvent (e.g. a ketone, such as 
acetone, methyl ethyl ketone or methyl isobutyl ketone, an ether, such as diethyl ether, 
tetrahydrofuran or dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a 
low molecular weight aliphatk) alcohol sudi as ethanol or isopropanol) which contains the desired add 
or base, or to which the desired add or base is then added. The salts are obtained by filtering, 
repredpitating, predpitating with a nonsolvent for the addition salt or by evaporating the solvent. Salts 
obtained can be converted by alkalization or by acidification into the free compounds, which in turn 
can be converted into salts. In this way, phamnacologically intolerable salts can be converted into 
phanmacologically tolerable salts. 

According to expert's knowledge the compounds of the invention as well as their salts may contain, 
e.g. when isolated in crystalline fonm, varying amounts of solvents. Induded within the scope of the 
invention are therefore all solvates and in particular all hydrates of the compounds according to the 
invention as well as all sdvates and in particular all hydrates of the salts of the compounds according 
to the Invention. 
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Depending on substitution the compounds according to the present invention can be chlral compounds 
having, for example, chiral centers and/or chiral axes due to hindered rotation about single bonds. The 
invention therefore includes all conceivable pure diasterecmers and pure enantiomers and mixtures 
thereof in any mixing ratio including the racemates. The diastereomer mixtures can be separated into 
the individual isomers by chromatographic processes. The enantiomers can be separated in a loiown 
manner (e.g. by chromatographic processes on chiral phases or by resolution). 

The person sidiled in the art knows on the basis of his/her knowledge and on the basis of those 
synthesis routes, which are shown and described within the description of this invention, how to find 
other possible synthesis routes compounds aocoraling to the inventton. All these other possible 
synthesis routes are also part of this invention. 

Having described the invention in detail, the scope of the present invention is not limited only to those 
described characteristics or embodiments. As will be apparent to persons skilled in the art, 
modifications, variations and adaptations to the. described Invention can be made on the t^a^e of the 
disclosure (e.g. the expiicite, impiidte or inherent disclosure) of the present invention without 
. departingfirom.the spirit and scope of thb inventjon. 

The following examples serve to illustrate the invention in greater detail without restricting it Likewise, 
further compounds which comprise a structure-element of the formula X, Xa or Xb, whose preparation 
is not explicitly descril^ed, can also be prepared in an analogous manner or in a manner familiar per se 
to tiie person skilled in the art using customary process techniques. 

In the examples, m.p. stands for melting point, h for hour(s). min for minutes, cone, for concentrated, 
satd. for saturated, MS tor mass spectaim, M for molecular ion. 

Unless othenA^ise noted, if the exemplary compouncte mentioned expressis verbis herein oontain a 
chiralily center, they are desribed illustratively as racemic mbdures herein, without restricting this 
invention thereto. 

The compounds mentioned in the examples as well as their salts and stereoisomers are a particular 
interesting subject of the invention. 
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Examples 
Final products 

1. 2-(4-Hydroxy-3,5-dimethyl-phenyl)-8.9-dimethoxy-3,5,5-trimethyl-5,6^ 
a]isoquinolin6-1-carboxyllcacid ethyl ester 

Analogously to a procedure described by Meyer in Liebigs Ann. Chem. 1 981 , 9, 1 534-1 544, (6,7- 
dimethDxy-3,3-dlmethyl-3,4-dihydro-2H-isoquinolin-1-ylidene)--acetic add ethyl ester (compound A7) is 
reacted with nitro ethane and 4-hydroxy-3,5-dimefhyl benzaldehyde to alibrd the title compound. 
MS (M+H) = 464.1; m.p. = 210 - 213 

The following examples (Examples 2-20) can be prepared In analogy to example 1 using the 
appropriate starting compound selected from the group consisting of the compounds A1 to AG. All 
aldehydes used are commercially available or can be prepared in analogy to published procedures. If - 
nitro propane or 4-nltro butyric acid methyl ester is used instead of nitroethane, 3-ethyl-5.6-dihydro- 
pyrrolo[2,1-a]isoquinolines and 3-methoxycari3onylethyl-5,6-dihydro-pyrrolo[2,1-a]isoquinolines (e.g. 3- 
(8,9-dlmethQxy-5,6-dihydro-pyrrolo[2,1-a]isoquinolin-3-yl)propionic methyl esters), respectively are 
ot>talned. 

2. 8,9-Dimethoxy-3,5,5-trimethyl-2-(3,4,5-trimethoxyi3henyl)-5,6<llhydroi3yTO 
a]isoqulnoline-1-cart)oxylicadd ethyl ester 

MS (M+H) = 51 0.4; m.p. = 52 - 66 X 

3. 2-[3-{4-Chloro-phenoxy)-phenyl]-8,9-dimethoxy-^,5,5-trimethyl-5,6<lihydroi>yTO^^ 
a]isoquinollne-1-carboxylic add ethyl ester 

MS (M+H) = 546.2; m.p. = 61 -64 ''C 

4. 2-(3-Dimethylamino-phenyi)-8,9-dimethoxy-^,5,5-trimethyl-€,6-dihydit^ 
a]lsoquinoline-1-carboxyllc add ethyl ester 

MS (M+H) = 463.1; m.p. = 101 - 102 

5. (5RS)-(4-Hydroxy-3,5-dimethyl-phenyl)-8,9-dimethoxy-3,5-dimethyl-5,6-dihydro-pyrrolo[2,1- 
a]lsoquinoline-1-carboxyliG add ethyl ester 

MS (M+H) = 450.2; m.p. = 168 - 161 



6. (5RS)-5-Ethyl-2-(4-hydroxy-3.5-dlmethyl-phenyl)-8.9-dimethoxy-3-methyl-5.6-dihydro- 
pyn-olo[2,1-a]lsoquinoline-1-carboxyllcadd ethyl ester 
MS (M+H) = 464.1; m.p. = 164 - 166 •C 



wo 2005/002579 



PCT/EP2004/0S1308 



-29- 

7. (5RS)-2-Chlorophenyl-5-ethyl-8,9Hlirnetho)cy-a-methyl-5,6-dihydr^ 
1-carboxylic add ethyl ester 

MS (M+H) = 454^; m.p. = 121 - 124 "C 

8. (4aRS,8aRS)H;is-2-(4-hydroxy-3,5-dimethyI-phenyl)-10J1-dimethoxy-3-methyl-4a,5.67,8,^ 
hexahydro-pyrrolo[2,1-f|phenanthridhe-1-cart}oxync add ethyl ester 

MS (M+H) = 490^; m.p. = 186 - 192 

9. (5RS)-3-Ethyl-2K4-hydro)(y-^,5-dimethyli)henyl)-8.9-<fimethoxy-5-nro^ 
pyrrolop,1-€i]isoquinoline-1-carbQxyUcadd ethyl ester 

MS (M+H) = 464.1; m^. = 188 - 190 'C 

10. (5RS)-8.9-Dlmethoxy-^.5-dimethyl-2-^3.4.5^rimethoxy-phenyl)-5.6-d!hydro-pynotoI2.1- 
a]isoqulnollne-1-carboxylicadd ethyl ester 

MS (M+H) = 496.0;m.p. = n6--118 .''C .. . . . . 

11. (5RS)-8,9-Dimethoxy-3,5-dimethyl-2Hiiaph1^^ 
carboxylic add ethyl ester 

MS (M+H) = 456.1; m.p. = 184 "C 

12. (4aRS,8aRS)-ds-10.11-Dlnnethoxy-^methyl-2-naphthalen-1-^-4a.5,6,7,8.8a-h6xahydio- 
pyrrolo[2,1-f|phenanthridine-1 -carboxylic add ethyl ester 

MS (M+H) = 496.1; m.p. = 189 - 191 "C 

13. (4aRS.8aRS)Hds-10J 1-Dirn^oxy-3<nethyl-2<|ulnolin-4-yl-4a,5,6,7,8,8a4iexahyd^ 
pyrrolo|^,1-flphenanthridbie-1-caii>o}^ic add ethyl ester 

MS (M+H) = 497.3; m.p. = 153 - 157 

14. (4aR,8aR)-10,1 1-Dlmethoxy-3-rTiethyl-2-quinolln-4-yl-4a,5,67.8,8a-hexahydro^^ 
f]phenanthridlne-1 -carboxylic add ethyl ester 

MS (M+H) » 497.3; oil 

15. (4aR,8aR)-10,11-Dimethoxy-^methyl-2-naphthalerv-1-yl-4a,5,6,7,8,8a-hexahydro-pyrrolo[2,1- 
qphenanthridine-1 -carboxylic add ethyl ester 

MS (M+H) = 496.1; m.p. = 212-216 "C 

16. (4aR,8aR)-2-(4-Hydri»(y-^,5-dimethyl-phenyl)-10,11-dIn(iethoxy-3-fnethyl-4a,5,6,7.8.8a- 
hexahydio-pynolo[2,1-f|phenanthridine-1-carboxylic add ^yl ester 

MS (M+H) = 490.2; m.p. = 203-206 X 
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17. (5RS)-5-E%l-8,9-dlmethoxy-^ni6thyl-2-naphthalen-1-^^^ 
a]isoqulnoline-1-carboxylicacid ethyl ester 

MS (M+H) = 470.1; oa 

18. (5RS)-2-(4-Hydroxy-3,5-^imethyl-phenyl>7,8,9-trimethoxy-3,5-dim 
pyrrolo[2,1-a]isoquinoIine-1-carboxylic acid ethyl ester 

MS (M+H) = 480.0; m.p. = 144 X 

19- 2-(4-Hydro)(y-5,5-dimethyl-phenyl)-8.9-dimethoxy-5,6-dihydro 
dicarboxylic acid 1 -ethyl S-methyl ester 
MS (M+H) = 494.1; m.p. = 92 - 97 'C 

20. (5RS)-8.9-Dimethoxy-3-(2-methoxycaitonyl-ethyl)-5-methyl-2-naphthalen-1-yl^^^ 
pyrroio[2,1-a]isoquinoIine-1-carboxylicacid ethyl ester 
MS (M+H) = 528.1; m.p. = 56 -59 "C- 

21. . 2-(4-Hydroxy-3,5-dimethyl-phenyl)-8,9-dimethoxy.3^meft^^ ... 

a]lsoqulnollne-1-carbonitrile 
Analogously to the procedure described for Example 1. (6,7-dimethoxy-3,4-dihydno-2H-isoquinolln-1- 
ylidene)-acetonltrile (compound A8) is reacted with nitro ethane and 4-hydroxy-3.5-dimethyl 
benzaldehyde to afford 2-(4-hydroxy-3,5-dimethyl-phenyl)-8,9-dimethoxy-3-methyl-5,6-dihydro- 
pyrollo[2,1-a]isoquinollne-1-carbonitrile as a colortess solid of m.p. 285-287 "C. The mass spectrum 
shows the molecular peak M+H at 388.5 Da. 

The following examples (Nos. 22-28) can be prepared In analogy to example 21 using the appropriate 
starting compound A8 or A9. All aldehydes used are commercially available or can be prepared in 
analogy to published procedures. If nitro propane or4-nitro butyric add methyl ester is used instead of 
nitroethane, 3-ethyl-5,6-dihydro-pynrolo[2,1-a]isoquinolines and 3-m6thoxycarbonylethyl-€.6-dlhydro- 
pyrrolo[2,1-a]isoquinolines, respectively are obtained. 

22. 8,9-Dimethoxy-3-methyl-2-naphthalen-1-yl-5.6<lihydro-pynolo[2,1-a]isoquinoll^ 
MS (M+H) = 395.2; m.p. = 226 -229 X 

23. 8.9-Dimethoxy-3-methyl-2-quinolin-4-yl-5.6-dihydro-pyrrolol2J-a]isoquinoline-1^ 
MS (M+H) = 396.3; m.p. = 239 - 243 



24. 2-(1 H-lndol-3-yl)-8,9-dlmethoxy-3-methyl-5,6-dihydro-pyrrolo[2.1 -a]isoquinoline-1-carbonitrile 
MS (M+H) = 384.3; m.p. = 304 - 307 '^C 
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25. 2-(3,5-DI4erl-butyl-44iydroxy-phenyl)-8.9-dlmethoxy^^ 
a]isoquinoline-1 -carbonitrile 

MS (M+H) = 473.1 ; m.p. = 250 - 252 

26. 8,9-Dimethoxy-3,5KJimethyl-2-pyridin-4-yl-5,6-<lihydro-pyiTol^ 
MS (M+H) = 360.3; m.p. = 253 - 254 X 

27. 3-[1-Cyano-2-(4-hydroxy-5,5-dimethyl)-8,9-<limeth^ 
a]isoquinolin3-yl]-propionic acid methyl ester 

MS (M+H) = 475.2; m.p. = 208 - 209 

28. 2-(4-Hydroxy-3.5-<limethyUphenyl)-8,9Klim8thoxy-3.6-dimethyl-5,6<lihydro-p^^ 
a]isoquinoline>1 -carbonitrile 

MS (M+H) = 403.2; m.p. = 268 - 270 'C 

The following examples (Nos. 29-59) can be prepared in analogy to example 21 using tlie appropriate 
starting compound, which can be prepared in an art-known manner, or analogously or similarly as 
described for A8 or A9. Atl aldehydes used are commercially available or can be prepared in analogy 
to published procedures. If nitro propane or 4-nitro butyric acid methyl ester is used instead of 
nitroethane, 3-ethyl-5,6-dihydro-pyn'olo[2,1-a]isoquinolines and 3-methoxycarbonylethyl-5,6-dihydro- 
pym)lo[2,1-a]isoquinolines, respectively are obtained. 

29. 3-(1-Cyano-8,9-dimethoxy-2-pyridin-4-yl-5.6-dihydro-pynx)loI2J-a]isoquinolln^^^^ 
acid methyl ester 

MS (M+H) = 417.9; m.p. = 191 - 193 •C 

30- 7-FIuoro-2-(4-hydroxy-3,5-^imethyl-phenyl)-8.9Klimethoxy-^,5-dimethyl-^ 
pyrrolo[2,1-a]isoquinoline-1-cari30nitrile 
MS (M+H) = 421.2; m.p. = 166 - 168 

31 . 3-(1 -Cyano-8,9-dimethoxy-2-quinolin-4-yl-5.6-dihydro-pyn'olo[2,1 -alisoquinoiin-3-yl)-propionic 
acid methyl ester 

MS (M+H) = 467.9; m.p. = 232 - 234 X 

32, 3-I1-Cyano-2K4-hydroxy-3,5-dimethyl-phenyl)-8,9-dlmethoxy-5.6^ 
a]isoquinolin-3-yq-proplonic acid methyl ester 

MS (M+H) = 461.0; m.p. = 217-219 X 



33. 8,9-Dlmethoxy-2-(4-methoxy-3,5-dimethyI-phenyI)-3,5<limethyl-5,6<lihydro-pyrroto 
a]lsoquinoline-1-cari3onitrile 
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MS (M+H) = 417.3; 

34. 2-(1H-lndol-5-yl)-8,9-<iimethoxy-3^nethyl-5,6<lihydro^ 
MS (M+H) = 384.3; 

35. 8.9-Dimetho)cy-2-(4-melhoxy-^.5Klime%l-phenyl)-3-me%l-5,6Klihydro-^ 
a]isoquinoline-1-carboniti1l6 

MS (M+H) = 403.3; 

36. 2-(1-Bercyl-2.3-dihydrD-1H-lndol-5-yl)-8,9Hlimethoxy-3^^ 
a]isoquinolind-1 -carbonitrile 

MS (M+H) = 476.1; 

37. 8.9-Dlmethoxy-3.5-dimethyl-2-[Htoluene-4-sulfonyl)--1 H-pyrrol-3-yl]-5.6-dihydro-pyiToloI2,1 - 
a]isoquinoline-1 -carbonitrile 

MS (M+H) = 502.1; 

38. 8,9-Dimethoxy-3.5-dimethyl-2-[1 -(toluene-4-suHbnyl)-1 H-lndol-3-yO-5,6-dihydro-pyrrolo[2,1 - 
a]isoquinoiine-1-carbonitrile 

MS (M'i-H) = 569.0; 

39. 2-(1-Benzenesulfonyl-1 H-indoI-3-yl)-8,9<limethoxy-3,5-dimethyl-5.6<lihydiX)-py^^^^ - 
a]isoquinoline-1-carbonitriie 

MS (M+H) = 537.7; 

40. 2K1-Methanesulfonyl-1H-lndol-3-yl)-8.9-dimGthoxy-3.5-<lime% 
a]isoquinoline-1-carbonltrile 

MS (M+H) = 475.8; m.p. = 219-221 »C 

41. 8,9-Dimethoxy-3,5<llmethyl-2-<1-oxyi)yridin-4-yl)-5,6-dl^^ 
carbonitrile 

MS (M+H) = 375.8; m.p. = 279 - 282 X 

4Z 7-Fluoro-«,9-dimethoxy-3,5-dimethyl-2-[1-(toluene^-sulfonyl)-1H-lndol-3-yq^ 
pyrrolo[2,1-a]isoquinoline-1-caribonitrile 
MS (M+H) = 587.0; 

43. 2-(2,3-DlhydrD-1H-indol-&-yl)-«,9-dimetlioxy-3-rnetliyl-5,6-d^^ 
carbonitrile 
MS (M+H) = 386.3; 
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44. 2-(4-Hydroxy-3,5-dimethyl-phenyl)-8,9Kiimethoxy-5-methyl-3-moipho^ 
dihyd ro-pyrrolo[2, 1 -a]isoquinolin&-1 -carbonitrile 

m.p. = 228-230"C 

45. 8,9-Dimethoxy-3,5-dimethyl-2-(2-methyl-pyridin-4-yl)-5,6Kllhydro^^ 
carbonitrile 

MS (M+H) = 374.2; m.p. = 187 - 189 

46. 8.9-Dlmethoxy-3,5KlimethyI-2-(4-nitroi)henyl)-5,6-dihydro-^ 
caibonftrile 

MS (M+H) = 403.7; m.p. = 206 - 207 

47. 4-(1-Cyano-^,9-dimetho)<y-3,5<lime%l-5,6-dihydro-pyrTolo[2,1-a]iso^ 

add - . ^ 

MS (M+H) = 402.7; m.p. = 287 - 289 



48. 2-<4-Amino-phenyl)-8,9-dimethoxy-3,5Klimethyl-5,6<lihydroi)yrr^ 
carbonitrile 

MS (M+H) = 374.1 ; m.p. = 237 - 239 

49. 8.9-Dimethoxy-3,5Klimethyl-2-(3-methylH)yridin-4-yl)-5,6H^ 
carbonitrile 

MS (M+H) = 374.5; m.p. = 232 - 233 ''C 

50. 4-(1-Cyano-8-elhoxy-9-mGtlioxy-3,5-dimethyl-6,6-dlhydro-pyTO 
benzoic add 

MS (M+H) = 417.2; m.p. = 274 - 277 

51. 2-(4-Hydroxy-2-methyl-phenyl)-8,9<llmethoxy-^,5-dlmethyl-5,6-dihydr^ 
a]isoquino!ine-1-carbonitrile 

MS (M+H) = 389.1 ; m.p. = 228 - 230 X 

52. 4-(1-Cyano-8,9-dlmethoxy-3,5-dimethy|.5.6-dihydro-pyrroloI2,1-a]lsoquinolin-2-yl)-ben2amid 
m.p. = 228 - 230 °C 

53. 8-Ethoxy-2-(4-hydroxy-3.5Klimethyl-phenyl)-9-methoxy-3,5-dimeft^ 
a]isoqulnoline-1-carbonltrile 

MS (M+H) = 417.2; m.p. = 232-234 •C 
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54. 3-(1-CyarK)-^.9Hlimethoxy-^.5-dimethyl'5.6-dihydro^ 
sulfonic add dimethylamide 

MS (M+H) = 505.2; m.p. = 236 - 237 X 

55. 8,9-Dimetho)7-3.5<limelhyl-2-(2-melhyl-1-oxy-pyridin-4-yl)^^ 
a]isoquinoline-1 -carbonitrile 

MS (M+H) = 390.1; m.p. = 265 - 268 

56- 8.9-Dimethoxy-3,5Klimethyl-2-[1-(morphdine-4-siJlfo 
pyrrol6|^,1 -a]isoquinoli ne-1 -carbonitrile 
MS (M+H) = 574.1; m.p. = 210-212 

57. 8.9-Dlmethoxy-3,5-dimethyl-2-[4-(2H-tetrazol-5-yl)-phenyll-5,6^^^ 
a]isoquinoIi ne-1 -carbonitrile 
MS (M+H) = 427.2; m.p. = 204 - 207 X 

58.. MorphoBne-4-sulfonlc add [4T(1-cyano-8.9HJimethpxy-^,j5HJimethyl-«^ 
a]lsoquinolin-2-yl)-phenyl]-amlde 
MS (M+H) = 523.1 ; m.p. = 223 - 225 X 

59. N-[4-(1-Cyano-8.9-dimethoxy-3,5-dimethyl-5,6-<llhydro-pynx)lo[^ 
methanesulfonamide 

MS (M+H) = 452.1 ; m.p. = 257 - 259 X 

The following examples (Examples 60-^7) can be prepared In analogy to example 1 using the 
appropriate starting compound, which can be prepared in an art-known manner, or analogously or 
similarly as described for compounds A1 to A9. All aldehydes used are commercially available or can 
be prepared in analogy to published procedures. If nitro propane or 4Hiitro butyric add methyl ester is 
used Instead of nitroethane, 3-ethyl-5,6-dihydrD-pyrrolop,1-a]isoqulnollnes and 3- 
methoxycari3onylethyl-S.6-dihydro-pyrrolo[2,1-a]lsoqulnoline8, respectively are obtained. 

60. 5-Ethyl-2-(2-fluoro-3,4-dimethoxy-phenyl)-8.9-dimethoxy-3-methyl-6,6-dihydro-pyn'olo 
a]lsoquinoline-1-carboxylic acid ethyl ester 

MS (M+H) = 498.1; 

61. 7-<;hloro-8,9-dlmethoxy-3,6HJimethyl-2-pyridin-4-yl-5.6-dihydro-pyrroto^^ 
carboxylic acid ethyl ester 

MS (M+H) = 441.3; 
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62. 7-Chloro-2-(4-hydroxy-3,5-dimethyl-phenyl)-8,9-dimetho^ 
pyrrolo[2,1-a}isoquinolln&'1-carboxylicacid ethyl ester 
MS (M+H) = 484.0; 

63. 7,8,9-Trimethoxy-3,5-dimethyl-2-pyridin-4-yl-5,6-dihydroi)yrroto 
carboxylic acid ethyl ester 

MS (M+H) = 437.3; 

64. 8,9-Dimethoxy-43-(2-methoxycarbonyl-ethyl)-5Hiiethyl-2^^ 
a]isoquinoline-1-carboxylicacid ethyl ester 

MS (M+H) = 529.3; 

65. 2-(4-Hydroxy-3,5-dimethyl-phenyl>^.9<limethoxy-3.5-dimethyl-5,6-dihydro^^ 
ajisoquinoline-lK^rboxylic add methyl ester 

MS (M+H) - 435.9; m.p. = 177 - 179 'C 

. 66., 8,9-DlmethoxyT3,5-dimethyl-2-IlT(toluene-4-sulfonyl)-1H*^ 
a]isoquinollne-1-carboxylic add methyl ester 
MS (M+H) = 584.9; m.p. = 177 - 179 X 

67. 5-Cyano-2-(4-hydroxy-3,5Klinriethyl-phenyl)-8,9-dimethoxy-^-methyl-^ 
a]isoquinoline-1-carboxyllc add ethyl ester 

MS (M+H) = 461.0; 

68. 4-<8,9-Dimethoxy-1.3-dimethyl-5,6-dihydro-pyrrolo[2.1-a]isoquinolin-2-yl)-2^ 
MS (M+H) = 377.9; m.p. = 183-185 

The title oompound can be obtained via an analogous synthesis route as described for the 
Examples herein. 

69. 8,9-Dimethoxy-^(2-methoxycarbonyl-ethyl)-5Hnathyl-2-quinolin-4-^^ 
a]isoquinoline-1-carboxylic acid ethyl ester 

MS (M+H) = 407.9; m.p. = 176 - 177 X 

The title compound can be obtained from the connesponding ester compound, which is 
accessible analogously as described In Example 1 herein, by art-known saponification 
reaction. 

Examplary compounds of formula Ic mentioned as Examples 70-139 In Tables A1 to A4 can be 
prepared analogously or similarly to the described examples. 
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Examplary compounds of fbimulae id or ie can be also prepared analogously or similarly to the 
described examples. 



Starting compounds 

A1 (3RSH67-Dlmethoxy-^methyl-3,4Klihydro-2H-!soquinoiin-1-ylidene)-^ acid ethyl ester 
The title compound can be obtained by a Bisditer-Napieralski reaction (Ber. 1893. 26, 1903) using N- 
{2-[4-methoxy-3-(2-methoxy-etho}cy)-phenyq-ethyl}-malonamic acid ethyl ester (compound 81) as the 
starting material. 

The follovwng 3.4-Dihydro-1 (2H)-4soqulnolinylidene-derivatives A2 to A9 and also further relevant, 
non-explicitly described similar compounds can be prepared according to an analogous procedure 
using the appropriate starting compound B2 to B8, or an appropriate analogous compound: 
A2 (3RS)-(3-Ethyl-6.7-dimethoxy-3,4-dlhydro-2H-isoquinolin-1-ylidene)-acetic add ethyl ester 
A3 ((4aR.10bR)-8,9-Dimethoxy-1 .3,4,4a.5,10b-hexyhydro-2H-phenanthridin-6-ylidene)-acetic acid 

. . . ethyl ester. ... 

A4 ((4aRS,10bRS)-cls-8,9-Dimethoxy-1,3.4,4a,5JOb4iexyhydro-2H-phenah^^ 
acetic add ethyl ester 

A5 1 -Ethoxycarbonylmethylene-6,7-dimetho39-1 ,2,3,4-tetrahydro-isoquinolie-3-carboxyIic add 
methyl ester 

A6 (3RS)-(5,6,7-Trimethoxy-«3-methyl-3,4-dihydro-2H-isoquinolin-1 -ylldene)-acetic add ethyl ester 
A7 (6,7-Dimethoxy-3.3-dimethyl-3,4-dihydro-2H-isoquinolln-1 -ylidene)-acetic add ethyl ester 

The compound A19 is commercially available. 
A8 (6,7-Dimethoxy-3,4-dihydro-2H-isoquinolin-1-ylidene)-acetonitrile 

The compound A8 can be prepared analogously to the above-described synthesis of 

compound A1 using the starting compound B7. 
Ag (67-Dimethoxy-3-methyl-^,4-dihydm-2H-isoquinolin-1-ylidene)-acetoniM 

The compound A9 can be prepared analogously to the above-described synthe^s of 

compound A1 using the starting compound B8. 

B1 N-[(RS)-2-(3,4-Dimethoxy"phenyi)-1-methyl-ethyl]-malonam!c acid ethyl ester 
The title compound can be prepared by a reaction of (RS)-2-(3.4-Dimethoxy-phenyl)-1-methyl- 
ethylamlne (compound CI) with ethyi maloyi chloride In analogy to procedures in the literature (e.g. 
Benovsky et al., Tetrahedron LetL 1997, 38, 847&8478). 

The following amides B2 to B8 can be synthesized according an analogous procedure: 

B2 N-[(RS>*1-(3,4-Dimethoxy-benzyl)-propyl]-malonamic add ethyl ester 

B3 N-[(1 R,2R)-2-(3,4-Dimethoxy-phenyl)-cydohexyl]-malonamic add ethyl ester 
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B4 N-K1 RS,2RS)-ds-2-<3,4-Dlmethoxyi)henyl)-cydohexyl]-malonamte acid ethyl ester 

B5 3-(3,4-Dimethoxy-phenyI)-2-<2-ethoxyraitonyl-ethanoylamino)-propionic acid methyl ester 

B6 N-[(RS)-1-Methyl-2-<2,3,4-trimethoxyi)henyl)-ethyl]malonam acid ethyl ester 

B7 2-Cyano-N-[2-(3,4-dirnethoxy--phenyl)-ethyl]-acetamide 

A solution of 10.0 g (55.1 mmol) of 2-(3.4-dimethoxy-phenyl)-ethylamlne and 9.36 g (82.7 mmol) of 
ethyl cyano acetate is stirred at 100 ^'C for 15 h. The mixture is cooled to room temperature. The 
precipitate is filtered off and recrystallized ftom ethanol. 9.44 g (38.0 mmol, 60 %) of 2-cyano-N-[2- 
(3.4-dimethoxy-phenyl)-ethyl]-acetamide are obtained as a beige solid. 
MS (M+H) = 249.0. m.p. = 113-115 X. 

B8 2-Cyano-N-[2-(3,4-dlmethoxy-phenyl)-1 -methyl-ethyl]-acetamide 
Compound B8 can be prepared analogously to the synthesis of compound B7. 

The appropriate starting compounds for the preparation of the compounds B1 to B8 are commercially 
available, or can be prepared as described below in the synthesis of the compound CI or analogously 
or similarly thereto, or can be obtained in analogy to published procedures, e.£|. the substituted 2- 
phenethyl amines can be prepared starting flnom the corresponding benzaldehydes (see also Shepard 
et al., J. Org. Chem. 1952, 17. 568). 

CI (RS)-2-(3,4-Dlmethoxy-phenyl)-lHfnethyl-ethylamine 

The title compound can be prepared by a sequence described by Shepard et al. in J. Org. Chem. 
1952, 17, 568. 
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Commercial utility 
Commercial apDllcabiiltv 

Intracellular levels of the second messengers cAMP and cGMP are regulated by both their rates of 
synthesis by cyclases and their hydrolysis by phosphodiesterases. Of the 1 1 phosphodiesterase (PDE) 
isoenzymes which are presently Icnown. PDE10 was described for the first time in 1999 (Soderiing SH, 
Bayuga SJ, Beavo JA. Isolation and characterization of a dual-substrate phosphodiesterase gene 
family: PDE10A. Proc Natl Acad Sci U S A. 1999 Jun 8;96(12):7071-6; Fujishige K, Kotera J. 
Michibata Yuasa K, Takebayashi S, CHoimura K, Omori IC Cloning and characterization of a novel 
human phosphodiesterase that hydrolyzes both cAIVIP and cGfAP (PDE10A). J Biol Chem. 1999 Jun 
25;274(26):18438-45; Loughney K, Snyder PB, Uher L, Rosman GJ, FeiBuson K, Florio VA. Isolation 
and characterization of PDE10A, a novel human 3', 5*-cyclic nucleotide phosphodiesterase. Gene. 
1999 Jun 24;234(1):109-17), The first gene of this new PDE subfamily was designated PDE10A and 
the fir^t splice variant was described as PDE10A1 , according to the cun-ent nomenclature. Due to 
alternative splicing, other splice variants of PDE10A exist and have been described in the subsequent 
years (Kotera J, Fujishige K, Yuasa K, Omori K. Characterization and phosphorylation of PDE10A2. a 
novel alternative splice variant of human phosphodiesterase that hydrolyzes cAMP and cGI^P. 
Biochem Biophys Res Commun. 1999 Aug 1 1;261(3):551-7; Fujishige K, Kotera J, Omori K. Striatum- 
and testis-spedflc phosphodiesterase PDE10A Isolation and characterization of a rat PDE10A. Eur J 
Biochem. 1999 Dec;266{3):1 1 1 8-27; Fujishige K, Kotera J. Yuasa K, Omori K. The human 
phosphodiesterase PDE10A gene genomic oiganization and evolutionary relatedness with other PDEs 
containing GAF domains. Eur J Biochem. 2000 Oct;267(19):5943^1). PDE10A has been described as 
a <yclic nucleotide phosphodiesterase exhibiting properties of a cMAP PDE and a cAMP-inhibited 
cGMP PDE. 

Individual representatives of the PDE10 isoenzyme are characterized by being partlculariy 
prominently expressed in specific areas of the brain (striatum, putamen, caudate nucleus, cerebellum, 
thalamus), in testis, in the thyroid gland, in the pituitary gland, in kidney and in placenta. 
Increased expression levels in a broad variety of tumor cell lines and tissues, namely of the lung, 
breast, pancreas, brain, prostate and over indicates that PDE10 may play an important role in tumor 
cell growth and/or sun/ivai under conditions of elevated cAMP and/or cGMP generation. 
Incraased expression levels and activities of PDE10A have been also found in testis suggesting that 
PDE10A may contribute to spennatogenesis (Fujishige K et al., Eur J Biochem. 1999, 266:1 1 18-27). 
Certain PDE inhibitors, namely e.g. PDES or PDE11A inhibitors, are known to augment glucose- 
induced insulin secretion and thus may be useful for treating diabetes (see e.g. WO 03/077949). 

The use of the stnjcture-element according to the present invention as an Integral part of the overall 
structure of compounds, which inhibit PDE10, can be commercially utilized to provide (i.e. e.g. to 
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design and to manufacture) compounds according to this invention having valuable pharmacological 
and phamnaceutical properties. 

Accordingly, the compounds according to the Invention, I.e. compounds containing a structure-element 

of the fbmnula X. Xa or Xb, in which R1. R2. R3. R4, R41. R5. R51, R6 and R8 have the meanings 

given above in the special aspect A or in the subaspeds thereto, have miscellaneous valuable 

phannacological properties which make them commercially utUizable. 

Thus, for example, the compounds according to this invention are PDE inhibitors. 

Yet thus, for example, the compounds according to the invention are potent PDE10 inhibitors, some of 

which are apparently selective (by >100 fold) among other PDE isoenzymes, whereby these selective 

compounds are particularly prefenred in the context of the present invention. The compounds 

according to the Invention therefore can be employed as therapeutic agents for the treatment or 

prophylaxis of diseases in human and veterinary medicine. 

Due to their potent and selective PDE10 inhibitory activity, the compounds according to the present 
invention may bOi in a first facet of the present invention, of potential value in treating disorders of the 
central nervous system, in particular neurologic and psychiatric disorders, for example those 
mentioned in EP 1250923 and/or, in morB particular, psychotic disorders, anxiety disorders, mood 
disorders or episodes, drug addiction, movement disorders or disorders comprising deficient cognition 
as a symptom (e.g. dementia, Paridnson's disease or Alzheimer's disease). 

Furthermore, the compounds according to the present Invention may be, in a second facet of the 
present invention, of potential value in treating certain disorders of the central nervous system, in 
particular neurologic and psychiatric disorders, for example those mentioned generically, specifically 
or exemplarily in EP 1250g23, US 2003/0008806 and/or US 2003/0018047, such as, for example, 
anxiety or psychotic disorders, movement disorders, obsessive/compulsive disorders, dmg addictions, 
cognition deficiency disorders, mood disorders or mood episodes, or neurodegenerative disorders. 

In this context, examples of anxiety disorders, which may be treated by the compounds according to 
the present invention, include, without being limited thereto, panic disorder, agoraphobia, a specific 
phobia, social phobia, obsessive-compulsive disorder, post-traumatic stress disorder, acute stress 
disorder, or generalized anxiety disorder. 

Examples of psychotic disorders, which may be treated by the compounds according to the present 
invention, include, vrtthout being limited thereto, schizophrenia (for example of the paranoid, 
disorganized, catatonic, undifferentiated, or residual type), schizophreniform disorder, schizoaffoctive 
disorder (for example of the delusional type or the depressive type), delusional disorder, substance- 
induced psychotic disorder (for example psychosis induced by alcohol, amphetamine, cannabis, 
cocaine, hallucinogens, inhalants, opioids, or phencyclidlne), personality disorder of the paranoid type, 
or personality disorder of the schizoid type. 
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Examples of movement disorder^, which may be treated by the compounds according to this present 
invention, Include, without being limited thereto, Parkinson's disease, or restless leg syndrome. 

Examples of obsessive/compulsive disorders, which may be treated by the compounds according to 
the present invention, include, without being limited thereto, Touretle's syndrome, or other tic 
disorders. 

Examples of drug addictions, which may be treated by the compounds according to the present 
invention, include, without being limited thereto, an alcohol, amphetamine, cocaine, or opiate 
addiction. 

Examples of cognition deficiency disorders, which may be treated by the compounds according to the 
present invention, include, without being limited thereto, Alzheimer's disease, multi-infarct dementia, 
alcoholic dementia or other daig-related dementia, dementia associated with Intracranial tumors or 
cerebral trauma, dementia associated with Huntington's disease or Parldnson's disease, or AIDS- 
related dementia, delirium, amnestic disorder, post-traumatic stress disorder, mental retardation, a 
learning disorder, for example reading disorder, mathematics disorder, or a disorder of written. . 
expr^ion, attentlon-deficit/hyperactivity disorder, or age-ralated cognitive decline. 

Examples of mood disorders or mood episodes, which may be treated by the compounds according to 
the present Invention, Include, without being limited thereto, a major depressive episode of the mild, 
moderate or severe type, a manic or mixed mood episode, a hypomanic mood episode, a depressive 
episode with a typical features, a depressive episode with melancholic features, a depressive episode 
with catatonic features, a mood episode with postpartum onset, post-stroke depression, major 
depressive disorder, dysthymic disorder, minor depressive disorder, premenstrual dysphoric disorder, 
post-psychotic depressive disorder of schizophrenia, a major depressive disorder superimposed on a 
psychotic disorder such as delusional dlsonler or schizophrenia, a bipolar disorder (for example 
bipolar I disorder, bipolar II disorder), or cyclothymic disorder. 

Examples of neurodegenerative disorders, which may be treated by the compounds according to the 
present invention. Include, without being limited thereto, Parkinson's disease, Huntington's disease, 
dementia (for example Alzheimer's disease, multi-infarct dementia, AlDS-related dementia, or Pronto 
temperal Dementia), neurodegeneration associated with cerebral trauma, neurodegeneration 
associated with stroke, neurodegeneration associated with cerebral infarct, hypoglycemia-induced 
neurodegeneration, neurodegeneration associated with epileptic seizure, neurodegeneration 
associated with neurotoxin poisoning, or multi*system atrophy. 

Yet in this context, the compounds according to the present Invention may be of potential value for 
treating diseases or conditions, In which abnormal function of the basal ganglia has been Implicated. 
Thus, abnormal fonction of the basal ganglia may be involved in disregulated motoric, appetitive 
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and/or cognitive processes. Exemplary neuropsychiatric conditions, in which abnormal function of the 
basal ganglia has been implicated, are mentioned e.g. in EP 1250923, US 2003/0008806 and/or US 
2003/0018047, such as e.g. psychosis, attentlon-deficit/hyperactlvjty disorder (ADHD) and related 
attentional disorders, depression, obsessive conpulsive disorders including Tourette's syndrome and 
other tic disorders, and substance abuse. Several neurological disorders including Parkinson's 
disease, restless leg syndrom and Huntington's disease can be also linked to basal ganglia 
dysfunction. 

Still yet in this context, the compounds according to the present invention may be of potential value 
for improving cognition, powers of concentration, learning skills or hypermesia, in partteular if the 
disorder is a symptom of dementia. 

Yet furthermore, the compounds according to the present invention may be, in a third fecet of the 
present invention, of potential value for regulating fertility in men, e.g. via reducing spermatogenesis 
and/or via reducing sperm motility. - 

Still yet furthermore, the compounds according to the present invention may be, in a fpurtli facet of 
the present invention, of potential value for treating diabetes, such as, for exan\p\e, typ II diabetes, 
e.g. via augmenting glucose-induced insulin secretion. 

A special interest in the compounds according to the present invention lies In their use in therapy of 
schizophrenia. 

Another special interest in the compounds according to the present invention lies in their use in the 
therapy of psychotic disorders. 

Another special interest in the compounds according to the present invention lies in their use in the 
therapy of drug addictions. 

The invention further relates to a method for treating mammals, including humans, which/Who are 
suffering from one of the abovementioned diseases and/or disorders. The method is characterized by 
the fact that a pharmacologically active and therapeutically effective and tolerated quantity of one or 
more of the compounds according to the invention is administered to the affected mammal. 

The invention further relates to a method for treating mammals, in particular humans, which/who are 
suffering from one of the abovementioned diseases and/or disorders comprising the step of 
administering to said ill mammal a pharmaceutically acceptable composition according to the present 
invention. 
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The Invention further relates to the compounds according to the invention for use in the treatment or 
prophylaxis of diseases, In particular said diseases and/or disorders. 

The invention likewise relates to the use of the compounds according to the Invention in the 
manufacture of phanmaceutical compositions which are employed for the treatment of said diseases or 
disorders. 

The invention further relates to pharmaceutical compositions for the treatment or prophylaxis of the 
said diseases and/or disorders, which pharmaceutical compositions comprise one or more of the 
compounds according to the invention. 

The present invention further relates to phamiaceutical compositions comprising one or more of the 
compounds according to this invention and a pharmaoeutically acceptable carrier or diluent 

The present invention further relates to combinations comprising one or more of the compounds 
according to this Invention and phamiaceutically acceptable auxiliaries, excipients or vehicles, e.g. for 
. use In the treatment of those conditions mentioned above. 

The present invention further relates to the use of the compounds according to this invention for the 
production of phanmaceutical compositions which can be used use in therapy of disorders responsive 
to inhibiting of PDE, such as e.g. PDE10. 

The present invention further relates to compounds according to this invention having PDE. 
particularly PDE10, inhibiting properties. 

The present invention further relates to pharmaceutical combinations or compositions according to this 
invention having PDE10 inhibiting properties. 

The invention further relates to the use of a pharmaceutical composition comprising one or more of 
the compounds according to this invention as sole active ingredient(s) and a pharmaceutically 
acceptable carrier or diluent in the manufacture of pharmaceutical products for therapy, amelioration 
or prophylaxis of the illnesses, diseases, disorders or conditions mentioned above. 

In addition, the present invention further relates to a method for regulating fertility in a mammal, 
including human, comprising administering one or more compounds according to this invention to said 
mammal in need thereof. 

In further addition, the present invention further relates to the use of the compounds according to this 
invention for inhibiting spermatogenesis and/or Inhibiting sperm motility in a mammal, including 
human. 
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In yet liirther addition, the present invention further relates to the use of the compounds according to 
this invention for reguiatlng fertility in a mammal, including human. 

The invention furthemnore relates to a commercial product which consists of a customary secondary 
packaging means, a primary packaging means (for example an ampoule or a blister pack) which 
contains a phamnaoeutical composition, and, if desired, a patient infonnation leaflet, with the 
phanmaceutical compositton exhitnting an antagonistic effect toward type 10 cydic nucleotide 
phosphodiesterases (PDE10) and leading to the attenuation of the symptoms of diseases and/or 
disorders which are associated with type 10 cyclic nucleotide phosphodiesterases, and with reference 
being made, on the secondary packaging means and/or on the patient infonnation leaflet of the 
commercial product, to the suitability of the pharmaceutical composition for use in the prophylaxis or 
treatment of diseases and/or disorders which are associated with type 10 cyclic nucleotide 
phosphodiesterases, and with the pharmaceutical composition comprising one or more compounds 
according to tills invention. The secondary packaging means, tiie primary packaging means containing 
ttie phannaceutlcal composition and tfie patient infonnation leaflet otherwise con-espond to what the 
skilled person would regard as being the standard.for drugs of tiiis nature. ... 

The pharmaceutical compositions according to this inventbn are produced using mettiods with which 
Uie skilled person is fiamiiiar. When employed In phamnaceutical compositions, tiie compounds 
according to the Invention (= active compounds) are either used as such or, preferably, in combination 
witti suitable pharmaceutical auxiliaries or formulating agents, for example in the form of tablets, 
coated (e.g. sugar-coated) tablets, capsules, caplets, suppositories, patches (e.g. as TTS), plasters, 
emulsions, suspensions, gels or solutions. wiUi the content of active compound advantageously being 
between 0.1 and 96%, and where, by tiie appropriate choice of ttie auxiliaries, a phanmaceutical 
administration form (e.g. a delayed release fonn or an enteric fomi) exacUy suited to tiie active 
compound and/or to tiie desired onset of action can be achieved. 

The person skilled In the art is familiar, on ttie basis of his/her knowledge, wltti auxiliaries, vehicles, 
formulating agents, caniers, diluents, adjuvants or excipients which are suitable to be used for the 
desired pharmaceutical formulations, preparations or compositions- Beside solvents, gel-fomning 
agents, suppository bases, tablet auxiliaries and otiier active earners. It is possible to use, for 
example, antioxidants, dispersants, emulsifiers, antifoams, flavor conigents, preservatives, 
solubilizers, colorants or, in particular, permeation promoters and complexing agents (e.g. 
cydodextrines). 

The administration of the phanmaceutical compositions according to the invention may be performed 
in any of ttie generally accepted modes of administration available In tiie arL lllustiratlve examples of 
suitable modes of admlnista^tion include intravenous, Inhalative, oral, nasal, parenteral, topical, 
transdermal and rectal delivery. Oral or intravenous delivery are prefenred. 
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The pharmaceutical compositions according to the Invention are prepared by processes Icnown perse. 
For producing the drugs, the compounds according to the Invention (= active compounds) are 
preferably mixed with suitable phamiaceutical auxiliary substances and further processed into suitable 
medicinal fomiulations. Suitable medicinal formulations which may be mentioned byway of example 
are powders, emulsions, suspensions, sprays, oils, ointments, greasy ointments, creams, pastes, gels 
and solutions. 

The required dosage of the active compounds according to this invention can vary depending on the 
mode of administration, the particular condition to be treated and the etfecA desired. In general, 
satisfactory results are indicated to be obtained sysfemically at daily dosages of from about 0.01 to 
about 1 00 mg/kg body weight, conveniently administered, for ^cample, in divided doses up to four 
times a day or in retard fomi. 

The optimal dose and manner of administration of the active compounds necessary in each case can 
easily be detennined by any person sidlled in the art on the basis of his/her expert l<nowledge 

Depending upon.the particular disease, to be treated or prevented, additional therapeutic active 
agents, which are nonmally administered to treat or prevent that disease, may optionally be 
coadministered separately, simultaneousiy, sequentially or chronologically staggered with the 
compounds according to this invention. As used herein, additional therapeutic agents that are nonnaliy 
administered to treat or prevent a particular disease are Icnown as appropriate for the disease being 
treated. 

The person sidlied in the art is aware on the base of his/her expert knowledge of the total daily 
dosage(s) of the additional therapeutic agent(s) coadministered. Said total daily dosage(s) can vary 
within a wide range. 
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Biological Investiaations 

Methods to determine the activity and selectivity of a phosphodiesterase Inhibitor are Icnown to the 
person skilled In the art. in this connection it may be mentioned, for example, the methods described 
by Thompson et al. (Adv Cycl Nud Res 1 0: 69-92, 1979), Glembycz et al. (Br J Phannaool 1 18: 1945- 
1958, 1996) and the phosphodiesterase scintillation proximity assay of Amersham Pharmacia Biotech. 

Inhibiting the activity of PDE10A 

The PDE10A is cloned Into pCR2.1-Topo (Invitrogen) via PGR from human whole brain cDNA using 
primers OZ 353 (5'- ACCATGTTGACAGATGAAAAAGTGAAGGC -3') and OZ 317 (5'- 
TCAATCTTCAGATGCAGCTGCC -3'). The ORF encoding for the PDE10A is cut with EcoRV and 
Bami^l and subcioned into Smal and Bgl II of the expression vector pBPQ (Clontech). The encoded 
. protein represents the PDE1 0A1 .(QenBank Acc.-# AB020593) .truncated at its Nrterminus at aa 14. , . 

The recombinant baculovimses are prepared by means of homologous reoombinatfon In Sf9 insect 
cells. The expression plasmids are cotransfected with Bao-N-Biue (invitrogen) or Baculo-Gold DMA 
(Pharmingen) using a standard protocol (Pharmingen). Wildtype virus-free recombinant vims 
supematants are selected using plaque assay methods. After that high-titre virus supematants are 
prepared by amplifying 3 times. PDE10A1 is expressed in Sf21 cells by infecting 2x10® cells/ml with 
an MOI (multiplicity of infection) between 1 and 10 in semm-firee SF900 medium (Life Technologies, 
Paisley, UK). Cells are cultured at 28**C. typically for 48 hours, after which they are pelleted for 5-10 
min at 1000 g and 4°C. In spinner flasks, cells are cultured at a rotational speed of 75 rpm. The SF21 
insect cells are rssuspended, at a concentration of approx. 1x10^ cells/ml, in ice-cold (4X) 
homogenlzation buffer (20 mM Tris, plH 82, containing the following additions: 140 mM NaCI, 3.8 mM 
KCI, 1 mM E6TA, 1 mM MgCIa, 10 mM p-mercaptoethanol, 2 mM benzamidine, 0.4 mM Pefiabloc, 
10 pM leupeptin, 10 pM pepstatin A, 5 pM trypsin Inhibitor) and disrupted by ultrasonlcation on ice. 
The homogenate is then centriftiged for 10 min at 1000 g (4 ^^C) and the supernatant is stored at - 
80 ''C until subsequent use (see below). The protein content is detemilned by the Bradford method 
(BioRad, Munich) using BSA as the standard. 

The PDE10A activity is inhibited by said compounds in a modified SPA (scintillation proximity assay) 
test, supplied by Amersham Phamnacia Biotech (see procedural instructions "Phosphodiesterase 
[3H]cAMP SPA enzyme assay, code TRKQ 7090"). canied out in 96-W8II microtitre plates (MTPs). 
The test volume was 100 \d and contained 20 mM Tris buffer (pH 7.4), 0.1 mg of BSA (bovine serum 
albumin)/ml, 5 mM Mg^, 0.5 (iM cAMP (including about 50,000 cpm of [3l4]cAMP), 1 pj of the 
respective substance dilution In DMSO and sufficient recombinant PDE10A1 (lOOOxg supematant, 
see above) to ensure that 15-20% of cAMP was converted under said experimental conditions. After a 
preincubation of 5 min at 37''C. the reaction is started by adding a substrate (cAMP) and the assays 
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are incubated for a further 15 min; after that, they are stopped by adding SPA beads (50 pJ). In 
acxxMTdance with the manufacturer's instmctions, the SPA beads have previously been resuspended in 
water and diluted 1 :3 (vA^) and added to IBMX (3 mM). After the beads have been sedimented 
(> 30 min), the MTPs are analyzed In commercially available measuring appliances and the 
corresponding ICgo values of the compoundis for the inhibition of PDE10A activity are determined from 
concentration-effect curves by means of non-linear regression. 

Representative inhibitory values [inhibitory concentration as -logiCso (mol/l)] which are detemilned for 
the compounds according to the invention are shown In the following table 1, in which the numbers of 
the compounds correspond to the numbers of the examples. 

Particular interesting compounds according to this invention are those compounds mentioned in table . 
1 below. 



Table 1 : Inhibition of PDE10A activity 



Compounds 


-log iCfio 


5, 6, 8, 9, 11, 
12. 13,18,20, 
21,23,24,26 
to 35, 37 to 54, 
56 to 62, 64 to 
67 


The inhibitory 
values of the 
mentioned 
Examples lie 
in the range 
from 7.01 to 
9.58 



